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“ Omuen res oroaUr »u»»ldivmi» tapienUw et potent la teste*, dtvitw felieitalu 
humame ~ex haruin usu honitas Creator!* f ex paWjpjtudihfl Dowmi 

ex oeoonoiiuA m eonservafcione, proportion©, rniovatione, potmtia mnjeatatis 
elnoet, SRPitm i toque mdagntio ab iioiiuoibuff whi reliebs semper «#timata f 
A yerA eruditis et sapient ibus semper exculta, maid docti* ©fc barhAn* semper 
intnnon fiut.*'—-I jIhnxmis 

“Quel que soit le prmoipe do la vie animate, »1 tie faut qu’ouvrir lesyeux pour 
voir qu'elle est le ehof-d’ceiivre de la Toute-puissnnee, et lebut auque) *e rappor* 
tent tout** see operations **— -Biumkniiu Thlnrxt dn H^nUme Animal, !eyde», 
17 # 7 . 

. , Tlie sylvan powers 

Obey our lutmnonH, bom their deepest dells 
r l he Dryads come, uud throw their garlands 
And odorous branches ivt our feet, the Nymphs 
flmt press with mmble step the mountain-thy me 
And purple heath-flower come not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Oi rifted oak or mum deep* the Naiads too 

Quit then loved native stream, from whose smooth ram 

They crop the lily, and each sedge and ruah 

That drink* the rippling tide* the frosen poles. 

Where peril waits (Ins bold adventurer’s trend, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

d Tavi.o*, Norigfah, 18 t* 
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I .—Rugose Corals from the Mid-Avonian Limestones 
of West Glamorgan. By Emrys J. Howell, B.So., 
University College of Swansea. 

[Plato I.J 

In 1911 Vaughan noticed “an early Clisiophyllid ” 
in the Caninia Oolite of South Gower *, while more recently 
George (1933) recorded the same form “ Koninc.lcopht/llum , 
sp. n.,” from the Caninia Oolite of the Vale of Glamorgan. 
During a study of the distribution of this new species 
two other new species, of Cravenia and of Lithostrotion, 
were found. Specimens of all three species agree in 
being strongly oolumate. Though much less common 
than other Rugosa in the Caninia Oolite and the C 1 S 1 
standard limestones of West Glamorgan, they constitute, 
together with a few Carcinophyllids and a few repre¬ 
sentatives of Lophophyllum, the great majority of oolumate 

* Wart Glamorgan localities mentioned in thia paper are to be found 
on the 1" Qeol. Survey Maps, nos. 246, 247, 262. 

Ann, 4> Mag\ N. Hist, Ser, 11. Vol, i, 1 
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corals in the raid-Avonian fauna. The object of this 
paper is to describe these new forms, particular attention 
being paid to features of ontogeny, and to make com¬ 
parisons with structurally similar forms. 

1 wish to thank Mr. i). R. A. Ponsford, M.Sc., for much 
help in the field, and Mr. Brian Simpson, M.Sc.. for 
pertinent criticism. To Dr. H. bighton Thomas thanks 
are extended for the interest he has shown in the work, 
for having had cut for mo several sections of Lit/matrotion 
ramvellrnw and of similar Australian forms for com¬ 
parison, and finally for reading tho typescript. 1 thank 
Professor T. Neville George for constant encouragement, 
help, and discussion in both field and laboratory, and 
for guidance and valuable criticism in the preparation 
of the manuscript. I am also indebted to Dr. W. 1). Lang, 
F.R.N , oi tho British Museum (Natural History), for 
providing facilities for examination of type and other 
specimens, and for the loan of material. 

Graventa Hudson. 

('ravenia lamellata, sp. n. 

(PI. 1. figs. 1-4 : text-figs. 1 a-f, 2, 3 ) 

General Features of the Holotype. 

British Museum (Nat. Hist.)nos. R. 32123, 32124, 32125. 

Horizon of the Holotype. —Top of the C’ s subzone. 

Locality .—The Flats. Ogmore-by-Soa, Glamorgan. 

The holotype was * a small oeratoid form with slight 
growth-restrictions and no vertical rugosity. Internally, 
the corallite shows 40 major septa, and small or insig¬ 
nificant minor septa, that abut proximally against a 
a thick epitheca. The distal extremities of the major 
septa are often slightly dilated. There are a few sub¬ 
parallel tabute and no dissepiments. The axial structure 
is prominent and occupies nearly half the diameter of 
the corallite; it is composed of a thin medial plate, 
radial lamellae which increase in number towards the 
periphery, especially in the counter region, and numerous 
subconcentric tabeUar intersections (as seen in transverse 
section). A feature of the specimen is the great increase, 
in the later ephebio stages, in the number of lamella. 

* The specimen has been out into a serial of sections. Tho specimens 
obtained from Ogmore are silieified and well preserved, 
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The medial plate in neanic stages continues into the 
cardinal cusp, but diminishes considerably in ephebic 
stages, when a thin lamellar extension of the medial 
plate is the main structural support of a slight cusp. 

Transverse, Section of the, Ephebic Holotype (PI. I. 
fig. 1).—There are 42 major septa, and an equal number 
of fairly well-developed minor septa, at a diameter of 
15 mm. just below the ealiee : they do not reach the axial 
oolumn, but the intermediate zone is often bridged by 
a narrow isthmus of tissue. A well-marked cardinal 
fossula has a short cardinal septum ; alar fossulse are 
marked by immature septa. There are few tabular 
intersections in the septal loculi. 

The axial column is almost round in outline ; the short 
thin medial plate is confined to the central part of the 
column. About ten concentric tabellar intersections 
occur; they are closely aggregated, but evenly spaced, 
near the periphery. The principal lamellae of the late 
neanic stages persist ; the majority reach the medial 
plate but few of the numerous additional minor lamella; 
do so. These minor lamellie are chiefly developed in the 
counter region, by apparent irregular dichotomy of the 
principal lamella*: their total number is equal to or slightly 
more than that of the major septa. 

Description of P&ratypes. 

(a) Longitudinal Section (PI. I. fig. 3).—A longitudinal 
seotion through the late neanic-early ephebic stages 
of a paratype shows the tripartite division, typical 
of the genus Cravema, into an axial zone of highly 
inclined tabell© flanked by almost horizontal tabulse. 
The tabell© are simple, sub-parallel, and inclined at an 
angle of about 70° to the horizontal; they meet in a thin 
medial plate. Peripherally, however, by an inward 
deflexion, they rest on previous tabell©. The interseptal 
tabul© are variously inclined, some are conoave, others 
convex, but most are horizontal and impinge abruptly 
against the axial tabellee. 

(b) Ontogeny (text-figs. 1 a-/, 2, 3).—In most of the 
specimens, including the holotype, obtained from Ogrnore, 
the proximal end of the cortdlite is insufficiently well 
preserved to ensure a complete analysis of ontogeny. 
These specimens show that an axial column is present 
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at a very early stage. A non-oolumate stage is, however, 
preserved in one paratype. and text -tigs. 1 a-f show 
serial sections of its proximal extremity. 

Early Neanic Stages .—'The earliest stage recognized 
(text-tig. 1 a), at a diameter of 3 inm.. has a zaphrentoid 
arrangement of 20 septa, some of which extend into the 
central area, but no vertical rod such as that of (Wavenia 
tela H udson is present. Succeeding sections (text-tigs. 2 />, 



Text-fig. 1 .—Oravenia lamellata, sp. n, Figs. J a~l e, X 6J; fig. 1/, x 13* 
Camera-lucid a drawings of serial transverse sections through the 
proximal end of a paratype. Early neanic stages. C a , The Flats, 
Ogmore. (Brit. Mua.] no. K. 32118. 


2 c) reveal an invasion of the central area by tabulse, 
which take on a regular arrangement (text-figs. 1 d, 1 c), 
and eventually one of these assumes a median position 
and has the appearance, in transverse section, of a medial 
plate traversing almost the whole width of the central 
area (text-fig. 1/). At a diameter of nearly 5 mm. 
first signs of radial lamellee and of a regular suboonoentric 
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arrangement of the tabella* can he dintinguinhed. The 
development of the medial plate in thin specimen is 
probably unique amongst Rugose corals in that the plate 
is a tabular element and not a septal element. In most 
Rugose corals the axial column 41 originates as a dilatation 
of the middle region of the axial septum ” (Benson and 
Smith. 1923, pp. 163-4). 

Middle Neanic Stages .—At a diameter of 9 mm. there 
are about thirty thickened major septa with an equal 
number of very short minor septa. The axial structure 
(text-fig. 2) shows a symmetrical development of four 
or five tabellae around a short thin medial plate and 
traversed by ten principal lamella*. One of these 
lamella*, a linear continuation of the medial plate extends 
to the tip of a cardinal cusp. 



Text*fig. 2 .—Cravenia lafnellata. Hoiutype. >■ 6 J. Axial structure at 
middle neanic stage. Camera-lucida drawing. C' a , The Flats, 
Ograoro. [Brit. Mus.] no. H. 32113. 

Text-fig. 3.- -Cmvenia hmidlata. y 6^. Early epliebio axial structure 
of paratypo figured in 1*1. I. fig. 3. Camera-lucida drawing of 
distal transverso section. 0 t , The Flats, Ogmoro. 

Late Eeanic-Earlt/ Ephebic Stages .—There are forty 
major septa, long and not thickened, the auxiliary thicken¬ 
ing of the previous stages having disappeared. The 
axial structure (text-fig. 3 shows the early axial structure 
of the paratype figured in 1*1. 1. fig. 3) begins to 
assume ephebic characters. It loses its angularity. 
The tabellffi have increased in number—there are ten 
or more intersections transected by the principal, and 
numerous secondary lamellae. The short medial plate 
measures about one-third the diameter of the column, 
and bears the axial ends of several discontinuous principal 
lamellae that alone traverse the central region. The 
axial column thus allows first traces of the division into 
inner and outer zones well demarcated in the ephebic 
transverse section. 
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Ephebic Stages. —A full description of the features of 
the adult oorallite has been given above. The axial 
column has two zones : the inner zone consists of medial 
plate, axial parts of principal lamellae, and a few tabell&r 
intersections ; the outer zone consists of eight or ten 
tabellar intersections crossed by the principal lamellae 
and many secondary lamelhe. Serial sections of the 
onlicular boss show a gradual degeneration of the outer 
zone and persistence of the principal lamellae and medial 
plate—the latter to the tip of the boss. 

Comparison with Cravenia rhytoides Hudson. 

(a) (Comparative Dimensions. —A superficial similarity 
exists betweon C. lamellata and C. rhytoides : the holotypes 
are both ceratoid forms with the same structural elements 
occupying the lumen, but considerable divergence occurs 
in the degree of development of these elements :— 



C . rhytoides. 

C. lameUata. 


Holotype *, 

Holotype. 


mm. 

mm. 

Length of coral lito. 

30 

33 

Diameter of calico. 

18 

21 

No. of septa in ophobio stage . 

Diameter at which ophebic stage is 
developod. 

36 

42 

18 

16 

Diameter of opbebie oorallite occupied 
by axial column. 

00 % 

46% 

Length of medial plate t . 

66 % 

*-7jj 

70% 

No. of tabellie per 5 mm. 

12 + 

No. of tabulto per 5 mm. 

6-6 } 



(b) The Axial Structure of the. Ephebic Stage. —In 
C. lamellata this is much more complex than in C. rhytoides. 
Tabolla* and tabulae are more numerous in the former 
species, and little or no twisting of the lamellae appears 
in the latter. The medial plate in C. lameUata is un- 
thickoned; in (\ rhytoides it is very stout. In longi¬ 
tudinal section, the chief differences which justify 
separation of the two species are, firstly, the more com- 

* Measurements are those of the actual slices, 
t Expressed as a percentage of the longer diameter of the axial 
column. 

5 Obtained from the paratype figured in PI. I. fig. 3. 

Approximate data; the longitudinal section figured by Hudson 
is about 4 mm. in length. 
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pact nature of the axial column in V. lamellata, and, 
secondly, the lack of peripheral auxiliary thickening of 
the tabellae in C. lamellata ; this accounts for the absence 
in that species of a wall bounding the axial column— 
a feature well developed in ('. rhytoides. 

(e) Ontogeny. —In the brephic stage and early neauic 
stages there is a fundamental difference in the structure 
of the axial region in the two species. In C. rhytoides 
the medial plate is present at the brephic stage and is 
apparently an independent development, while in V. lamel¬ 
lata (see text-fig. 1, p. 4) the medial plate, absent in the 
zaphrentoid brephic stage, later develops as a tabellar 
element. In C. rhytmdes the bounding wall is well 
developed ; in C. lamellata it is entirely absent from these 
early stages. In the former species, the presence of the 
bounding wall at so early a stage suggests that it is a 
structure independent of tabellar olements, i. e., it is not, 
as in the later stages of the holotype of C. rhytoides, 
developed as a sclerenchymal thickening of downwardly 
deflected tabellse at the periphery of the axial region. 
Further, in the middle neanic stage of C. rhytoides , the 
tabellse can be observed to terminate against this thick 
bounding wall at a fairly high angle. 

These striking differences in early ontogenetic features 
of the two species lend support to Hudson’s assumption 
that the genus Cravenia is polyphyletic. 

Cravenia lamellata , var. 

(PI. 1. figs. 5-7 ; text-figs. 4 a, b.) 

A single specimen from Ogmore, from the same bedding 
plane as the holotyj>e of C. lamellata , differs from that 
specimen in that the central region of its epliebic axial 
column, unlike that of C. lamellata, and markedly unliko 
that of C. rhytoides, consists of an asymmetrical mass of 
irregular tabellse and a lew sinuous lamellae The outer 
zone of the axial column is similar to that of C. lamellata ; 
there are four or five suboonoentric tabellar intersections 
crossed by numerous lamellae, but these are fewer than 
in C. lamellata . A section through the calioular axial 
column shows the same essential structure, but a minute 
medial plate has reappeared (PI. I. fig. 6). Sections 
through a late neanic stage and an early ephebio stage are 
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figured in text-figs. 4 a, 4 6. These shov similar features 
to corresponding stages of C. lamellata. A longitudinal 
section (PI. I. fig. 7) of the region intermediate to the 
stages just mentioned, reveals tabellfifc that are inclined 
axially at a fairly high angle to a thin eccentric vertical 
plate, and are continued downwards peripherally for a 
greater distance than those of ( r . lamellata . The tabulae 
are slightly concave. 

The degenerate ephebic central region of this variant 
is considered to bo an advanced feature : it probably 
represents the rhodophylloid stage of an aulophylloid 
trend that may have affected these early clisiophyllids, 



Text-fig 4 —Cravenia lamellata, var. Camera-Iucida drawings of the 
distal and proximal transverse sections of specimen figured in 
PI. I. fig. 7. Fig. 4 a, late nearne stage. Fig. 4 6, early ephebic 
stage. C a , The Flats, Ogmoro. 

although specimens showing complete degeneration of the 
axial structure into a vesicular mass are not known. 

Cravenia spp. 

Several apparently mature specimens from the same 
bedding plane as the holotypo of C. lameUata differ from 
that specimen in diameter of the corallite and in their 
axial structure. One specimen approaches C. tela, 
but no corallites are oertainly referable to either of 
Hudson’s Bpecies. 

Two specimens, probably oonspeoifio, the one fully 
developed, the other immature, have an ephebic diameter 
of 12 mm., much less than that of C. lamellata. In the 
mature example, B.M. (Nat. Hist.) no. R. 32123, the 




Rugose Corah from West Glamorgan. 9 

38 major septa are comparatively longer than those 
of C. lamellata : the minor septa are short and incon¬ 
spicuous. The axial column (PI. I. fig. 8), 5 mm. in 
diameter, has irregular lamellae variable in length and 
much fewer than the major septa ; few reach the thin 
impersistent medial plate. A bounding wall is discernible 
in longitudinal section. 

A single corallite, with a diameter of 14 mm. and 
38 major septa, has an axial structure consisting of a thin 
medial plate, few irregular lamellae, and numerous sub- 
concentric tabollar intersections (as seen in transverse 
section). This axial structure is also found in (\ tela 
but an impersistent bounding wall, absent in that species, 
is developed in the present specimen. 

From Brandy Cove, Cower, at an horizon similar to 
that of the holotype of (’. lamellata, a single specimen 
with a notable axial structure has been found. It has 
a diameter comparable with that of (lamellata , lamellar 
and tabellar elements show extreme tenuity, a feature 
probably to bo correlated with the development of an 
exceptionally thick bounding wall. The specimen, of 
which only the ephebic stage is known, is figured in 
PI. 1. £g. 9. 

Notes on the Hohizon of Craiea-ja. 

The holotype of ('. lamellata and that of its variant, 
together witli other species of the genus, were obtained 
from a bedding plane at The Plats, Ogmore, Clam. 
Here the attendant coral fauna consists of exceptionally 
large examples of Siphonophyllia and Miehclinia ; Caninia 
cornucopias occurs abundantly. A few feet below non- 
columate lithostrotiontids appear for the first time; 
typical lithostrotions do not ocour. Thus the horizon 
of the bedding plane falls within the C t subzone. 

West of the Vale of Glamorgan, in the Cower peninsula, 
species of Cravenia, including V. lamellata , have been 
obtained from beds of comparable age at Brandy Cove, 
Heatherslade Bay, between Overton More and Mewslade. 

In the Mid-Pennine Province, the holotype of V. rhy- 
toides was obtained from beds that are stated to be of C 8 
age. Thus it appears that the genus Cravenia is probably 
characteristic of beds of C 8 or, at most, of C 8 S 1 age. 
Recently, however, a specimen of Cravenia, with a thick 
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bounding wall, but otherwise comparable with C. tela 
Hudson, has been found by G. B. Alexander in the 
Rylatonia coatata Beds at Damsgate, north of Ilam, 
N. Staffs ; these beds are referred to the S 2 Zone. 

Koninokophyllum Thomson & Nicholson. 

Koninckophyllvm precursor, sp. u. 

(PI. 1. figs. 10-22 : text-figs. 5 a-c.) 

Description of Holotype. 

British Museum (Nat. Hist.) no. R. 32120. 

Horizon of the. Holotype .—Caninia Oolite, Lower Cauinia 
Zone. 

Locality .—Caswell Bay, Gower, Glam. 

The holotype of this species is a single transverse 
section of a mature corallite (PI. 1. fig. 10). Its 
external features are not known ; there is no epitheca 
present. Major septa number 46; they are mostly 
straight, but frequently show a geniculation distally 
near the point of junction with the axial column. Min or 
septa vary in length, but are usually more than half that 
of the major septa. A feature is the distal confluence of 
adjacent major septa to form a plate which continues 
to the axial column. A cardinal fossula is not well 
developed. Septa] loculi are occupied by tabulse and 
dissepiments. 

The axial structure (text-fig. 5 a) is a compact fusiform 
column slightly cuspidate towards both counter and 
cardinal septa ; of the two cusps the cardinal cusp is the 
more prominent. The internal structure of the column 
is masked owing to excessive auxiliary thickening. Radial 
lamella; can, however, be faintly discerned by lines or 
fissures in tho sclerenchyme, wJiile a stout medial rod, 
oentrally dilated, is a prominent feature; it runs into 
the cardinal cusp but fails to cross the counter region 
of the column. 


Description of Pamtypw. 

A number of paratypes are known, and were ob tained 
from the same locality as the holotype, and also from 
Ggmore, Glam. They agree in showing all the features 
of the holotype, which are, however, developed at 
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diameters ranging from 12 to 24 mm. They further 
agree with the holotype in that no epitheca is present; 
the specimens appear to have been considerably eroded 
prior to preservation, for not only is the epitheca lacking 
in most specimens but the delicate clissepimental tissue 
is preserved in varying amounts. 

Longitudinal Section .—An oblique section through 
a paratype (1*1. 1. fig. 20) shows the axial column 
flanked by a tabularium and a peripheral dissepimen- 
tarium : the latter is wider than the tabularium. The 
dissepiments vary much in inclination: the compound 
tabulae are less highly inclined and terminate against 
the axial column. No tabellar elements are discernible 
within the column. 




li 



Text-fig. 5.— Konmckophyllum jyrwcurmr, up. u. Somi-diagminatic 
camora-lurida drawings of axial struct uros as seen in transverse 
•action. Fig. 5ci, holotype. Fig. 5/>. carmtherseiloid variant. 
Fig. 5 c, komnokophylloia variant, figured in PI. I. fig. 17. 
Fig*. 5 a, 5 b, Caninia Oolite, Caswell Hay. Fig. 5 c, The Flats, 
Ogmore. Fig. 5 6, [Brit. Mu*.] no. K. 32141. 


Ontogeny .—No complete specimen has been found, 
hence there is difficulty in making an adequate survey 
of ontogeny. From a number of fragmentary specimens 
showing early stages it is possible to ascertain the early 
history of the axial structure. This is initially developed 
as a dilatation of an axial septum; a dense mass composed 
of the ends of distally united septa then appears in which 
the prolonged counter and cardinal provide a medial 
plate (Pi, I fig. 21). A further stage is represented 
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by a retreat of the septa leaving their distal portions 
incorporated in the central mass which then has a dentate 
outline (PI. i. fig. 22). 

Variants. 

A number of corallites vary from the holotype in the 
size and pattern of their axial structure. The features 
they show are due to either hypertrophy or non-develop¬ 
ment of one or more of the constituent elements of the 
column , these are medial plate, radial lamellae, arched 
tabella 1 . 

These variants show divergence from the axial structure 
of the holotyjie in two well-marked directions. There is, 
firstly, a tendency to develop an open axial structure due 
to a paucity of auxiliary thickening and hypertrophy of 
lamellar elements: variants showing this axial structure 
are designated as carrutherselloid *. The tendency in 
the second direction is towards suppression of radial 
lamellae and auxiliary thickening : these variants are 
koninckophylloid f- 

Carrutherselloid Variants (PI. I. figs. 14. 15, 19; 

text-fig. 5 b). —In transverse section the carrutherselloid 
axial column is pyriform in outline. The medial plate, 
which continues to the tip of the cusp, does not extend 
across the counter margin : it is flanked by a sclerenchymal 
zone of varying width. This central mass is surrounded 
by three or four sub-concentric tabcllar intersections, 
one at least of which is well thickened. There is, in well- 
developed specimens, a large number of radial lamellae 
(in the specimen figured in PI. J. fig. 14 about 80) 
that by repeated irregular apparent dichotomy increase 
in number towards the periphery of the axial column, 
where alternate lamella) are often prolonged to meet 
the attenuated distal ends of the major septa. The 
minor lamellae do not traverse the intermediate tabular 
zone into the interseptal loculi. In some specimens the 
major lamellae are not continuous with the septa; the 
column is then surrounded by unbreached tabellar inter¬ 
sections (text-fig. 5 b). 

In longitudinal section (PI. 1. fig. 19) the structural 
elements are readily disoemed. The axial column has 

* Cf. Carrutherella compocla Garwood, 
t Cf. KoninckophyUum magnificum Thomson & Nioholson. 
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compound tabell® highly inclined to a persistent medial 
plate ; tabelloe run down vertically at the periphery 
of the column ; deposition of sclerenchyme ooours on 
one of every four ta belli**. The dissepimentarium is 
narrow and consists of highly inclined elements. 

Koninckophylhid Variants (PI. 1. figs. 16-18 ; text- 
fig- 5 r ).—The axial column in these variants is a 
narrow elongate structure consisting of medial plate 
and a number of short lamella' or incorporated attenuated 
major septa, with little auxiliary thickening. The whole 
structure is plate-like and slightly dentate. There are 
few tabella* (see text-fig. 5 c). In some specimens axial 
shortening of the septa together with atrophy of both 
lamella' and of several tabella* produce a small ovoid 
column surrounded by a tabular zone unbreached by 
septa (see PI. I. fig. 18). 

Other Variants ,—One fragmentary specimen, a little 
more than 10 mm. in length, showed at one end an axial 
column like that of the holotype, t.e., an oval compact 
structure (see•PI. I. fig. 12) ; this gave way. in a few 
millimetres, to an axial structure showing slight car- 
ruthersolloid features (PI. I. fig. 13). It shows that 
radial lamellae and a medial plate appear when auxiliary 
thickening ceases. 

Two small specimens, the one from the Caninia Oolite 
of Caswell Bay, the other from that of Ogmore, have 
assumed a massive habit. They have an axial structure 
similar to that of the holotype. 

Remarks. 

A certain amount of variation in general can be corre¬ 
lated with the changes in axial structure ; combinations 
of characters frequently produce variants which differ 
so much from the holotype that reference to other species 
or genera would be justified were intermediate variants 
unuiown. Concomitant with the assumption of a 
koninckophylloid axial structure are changes in the 
dissepimentarium and septal elements ; the former tends 
to increase in width, the latter to attenuate in passing 
outwards. 

The diminution of the intensive auxiliary thickening 
of the axial structures similar to the holotype is to be 
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correlated with the hypertrophy of lamellar elements 
to give the carrutherselloid type. 

Comparisons. 

Several variants of K. precursor resemble the early 
ephebic stages of CarrutherseUa corn pacta Garwood *, 
and, in fact, the writer was at one time disposed to refer 
them to that genus The similarities are, however, 
superficial only. The consistent development of minor 
lamella* opjMmite the minor septa is not obtained in 
K. precursor ; the radial lamella; in the former, though 
well cemented with solerenchyme J, can easily be dis¬ 
cerned under a hand-lens. No specimen of K. precursor 
shows the proximal retreat of oalicular septa—a feature 
considered to bo of generic rank in Carrutherse.Ua. 

The variation noticed in K. precursor also appears in 
the comprehensive species of Koninckophyllum during 
DibunophyUum times, notably in K. columntum George §. 
The latter species exhibits ephebic axial structures varying 
from a simple rod-like columella to the Gnrrutherselloid 
axial column found in the earlier speoies : a lonsdaleoid 
border to the corallite, characteristic of K. ml uranium, 
is never developed in K. precursor. 

Koninckophvlloid variants of K. precursor were 
probably the structural forerunners of the great majority 
of Koninckophyllids of Dibunophyllum age, which 
include K. proprium Kibly and K. magnificum Thomson & 
Nicholson ||; they far outnumber in T). times the strongly 
columate forms, abundant in mid-Avonian times, of 
which the aberrant K. columntum is a relic. 


Distribution. 

K. prmeursor is a characteristic speoies of the Caninia 
Oolite throughout Gower and the western part of the 

* E. J. Garwood, 1912, p. 555. 
f In T. N. George and D. R. A. Ponaford, 1935, p. 356. 
t I am indebted to Dr. H. Dighton Thomaa for pointing out to mo 
that the thickening of the axial column in the holotywj ofb. mn voaeta 
“ due to a deposit if selerenchyme; the description given by Garwood— 
closely-paoked lamella usually in oontaot throughoutsunrasta 
that the compactness of the column is solely due to the close pr oximi ty 
of the numerous radial lamella. ' “ 

f T. N. Georgo, 1927, p. 86, pi. ii. figs. 1-6. 

I>. Fo 5 of ^relation of KorUnekophyUum to other 

Qlisiophylhds see W. I). Lang, 1623, p. 132. 
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Vale of Glamorgan, but persists in reduced numbers into 
the Upper Caninia Zone. It ooours in the Caninia Oolite 
of Gower at Rotherslade, ('aswell Bay, Heatherslade, 
Popples, Pennard Pill, Fall Bay, Broughton Bay, and 
in that of the Vale of Glamorgan * at the Flats, Ogmore : 
it occurs in beds of C 2 age at Caswell Bay and Seven 
Slades, Gower: in north-east Gower, at Hill Tor, one 
specimen has been obtained from S r The species has 
not been found elsewhere in the South-Western Province. 

Lithostrotton Fleming. 

Lithostrottm casu'dlense , sp. n. 

(PI. I. figs. 23-26 , text-figs 6 a k.) 

General Description of the Holotype. 

British Museum (Nat. RiBt.) nos. R. 32142-5. 

Horizon of the Holotype. —C 2 S 1 . 

Locality. —Caswell Bay, Gower, Glam. 

Externally the colony, on wliich the following de¬ 
scription is based, is similar to L. martini and other 
dendroid lithostrotiontids. The eorallitos are cylindrical 
and have a diameter of about 9 mm.; they are, on the 
whole, sub-parallel, but many have a tortuous habit. 
Daughter corallites arise by lateral offset. There are 
faint longitudinal stria* and annular corrugations on the 
epitheca. 

The dissepimentarium is limited internally by a well- 
marked stereozone. There is a prominent axial column, 
which occupies about a quarter of the tabularium. 

Transverse Section.—-' The mature corallite has two cycles 
of alternately long and short septa; they are evenly 
developed, with no fossuke, hence the septal elements 
present a quasi-radial symmetry. There are thirty septa 
in each cycle. The major septa extend well into the 
tabularium, the minor septa for a short distance only. 
All septa abut on the epitheca and are bound together, 
on the periphery of the tabularium, by solerenchymal 
thickening, which usually extends inwards for a short 
distance. 

The axial structure is a stout column, ovoid in general 

* For a full list of Caninia Oolite exposures and the fauna see 
T, N. Ooorge, 1933, pp. 387-89. 
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outline and strongly cuspidate cardinally. It is well 
thickened with sclerenchyme, but under a hand-lens 
a medial rod and radial lamellae can be detected. The 
medial rod does not cross the counter region of the column, 



Text-fig. 0.— Lithostrotion ccuweUense, »p. n., x 0. Ontogenetic develop¬ 
ment. Camera-lueida drawings. Figs. 0 a~0/, brephio stage to 
middle neanic stages of one specimen. Figs. 0 p~6Ar, middle neanic 
stages of another specimen. Intermediate distances: figs, 0 p-0 A, 
] mm., figs. 0 Ji-0/, 1*5 mm., figs. 0/-0 k t M mm. 

Each section is orientated with the parent corallite below the 
daughter corallite: figs. 6 o-0/ include part of an adjacent corallite 
above. These sections were obtained from parte of the holotype. 
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while lamolho are fewer than, and not continuation* 
of, the major septa ; only occasionally, in the mature 
eorallite, do the septa extend to the axial column, when 
they frequently link up with the lamellar extremities. 

Longitudinal Section (PI. I. fig. 24).—The eorallite 
shows a solid axial column : auxiliary thickening 
obliterates its detailed structure, but a persistent medial 
rod can faintly be discerned. The dissepiments are small 
and numerous. There is great variation in width of the 
dissepimentarium ; on the convex side of a eorallite 
as many as four rows of dissepiments may appear, while 
on the concave side their development may be sup- 
pressed, when the stereozone and opitheca are confluent. 
Typically developed, see PI. T. fig. 24, the dissepi- 
mentarium consists of two or tliree rows of elements. 
A feature well shown in other dendroid forms (see Smith, 
191 ti, text-fig. 2) also appears in this species: when 
two or more adjacent corallites are concurrent for a 
short distance their dissepimentaria merge, but a thick 
mutual epitheca is retained. In longitudinal section 
it is seen that when the corallites part another epitheca 
is formed, into which the conjoint epitheca runs at right 
angles. 

The tabulae are compound, leave the stereozone at a 
high angle, then after making a small downfold near the 
periphery of the tabularium turn upwards to abut on, 
and often to support, another series of tabulae. These 
are highly inclined and slightly convex outwards ; they 
run into the axial column at a low angle. When seen in 
a tangential section they are strongly convex upwards, 
and are seen to be structures which rest upon, and therefore 
distinct from, the peripheral tabulae. They are incipient 
tabellse. 

Ontogeny. 

The following description is based on serial sections 
of several daughter corallites, camera lueida drawings of 
two of which are given in text-figs. 6 a-k. In the 
earliest stages no distinct division of the eorallite into 
counter and cardinal regions is apparent. It is not until 
the late neanic stage is reached, when the cardinal cusp 
is initiated, that the cardinal and counter septa can be 
distinguished : the counter septum usually occurs on that 
Ann . A Mag . N. Hist Ser. 11. Vol. i. 5$ 
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side of the offset nearest the parent. The place of origin 
of an offset in the paront branch is apparently unrelated 
to the location of fossula*. 

Brcphic Stage.— The daughter corallite is apparently 
initiated in the stereozone. Several septa of the parent 
branch immediately below the offset undergo intense 
auxiliary thickening preparatory to increase ; the stereo- 
zone gradually migrates outwards and at the end of this 
stage disrupts the epitheca (text-figs. 6 a, 6 b ). During 
this stage the first septa and the epitheca of the offset 
appear. The tabuiarium is narrow, and all elements are 
well thickened. 

Early Neavic Stage, (text-figs. 6 c-e, 6 g). —The tabu- 
larium widens and is penetrated by irregular, long, 
major septa and a few tabulae. Minor septa attain 
their adult features during the later steps of this stage, 
when also the stereozone migrates inwards from the 
epitheca; no distinct dissepiments, however, are deve¬ 
loped. As seen in transverse section there is a persistent 
zone of dissepimental tissue between the corallites which 
gradually nairows to an isthmus. This stage is non- 
columatc. 

Middle Neanic Stage (text-figs, fi/, 6 h-j).- -One major 
septum, usually one in the region nearest the parent, 
straightens and undergoes a dilation of its axial extremity 
due to auxiliary thickening ; it is met by two or more 
major septa from the opposite region, but no definite 
axial septum is formed. The stereozone migrates further 
inwards and dissepimental tissue appears. Alar fossilise 
and a pinnate symmetry of the septal elements are 
characteristic of this, the “ lithostrotion stage ” (see 
also PI. I. fig. 25). 

Late Neanic Stage (text-fig. 0 k, of the tabular region 
only).—During this stage radial lamellae appear in the 
strongly dilated axial column ; the latter begins to attain 
its ephebic outline—a rounded counter part and a strong 
cardinal cusp. The lamellae are distinct in origin from the 
septa, which do not reach the axial column at this stage. 
The pinnate symmetry persists. The zone of dissepiments 
widens. 

Ephebic Stage .—A subradial symmetry of the septal 
elements is attained, due to disappearance of alar fossulie, 
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Major septa frequently extend to the axial column and 
link up with the radial lamellae. 

Comparisons. 

(a) With Lithostrotion stanwellense Etheridge fil. —The 
two species possess the same characters and frequently 
developed to a similar degree : they are both dendroid 
lithostrotiontids with a stout axial column traversed 
by septal lamellae. The Australian species occurs in the 
Star Series, Queensland, and in the Burindi Series, New 
South Wales, and is associated with both fasciculate and 
massive lithostrotiontids. 

ComjHirative Dimenaiona .— 


Diameter of oorallite. 

L. stanwellense *. 

mm. mm. 

5 7 9-11 

L. casweUense. 

mm. 

9-10 

Number of major septa . 

Diameter of tabularium. 

20 

24-30 

30 

4-6 

7-8 

6 

Width of axial column. 

• 14 -IS % 

is % t 

10-18% 

Number of tabul® per 5 mm... 

10 

St 

8-0 


Both species have a quasi-radial arrangement of the 
septa in the mature corallite : the minor septa project 
further beyond the stereozone in L. alanwfllcnse . The 
steroozone is only feebly developed in that species. The 
dissepimentarium in L. caawellenae is wider than, and 
has not the lonsdaleoid tendency of, that in L. stammllense. 

The axial structure of L. casuvUenae is the more compact, 
and has the more regular out line, for in L. alanwellense 
auxiliary thickening frequently migrates along the unincor¬ 
porated parts of the major septa to produce, as seen 
in transverse section, a “spiked” axial column, The 
“ lamellae ” of L. alanweUenae or apparently the incor¬ 
porated ends of major septa, while in L. caawellenae these 
elements are distinot in origin from, but may become 
confluent with, the major septa. The axial column of 
L. etanwettenae, unlike that of L. caawellenae , persists into 
the mature oorallite as a prominent feature. 

In longitudinal section, the chief difference between 
the two species lies in the nature of the tabellse : these 

* The first series of numbers given for L. tkmwelientt are those of 
specimen no. R. 19743 in the British Museum (Nat. Hist.): the second 
series are given by Benson and Smith, 1923, p. 168. 
t Ibid, pi, i. figs. 3, 6. 
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in L. stanweUense are globular structures, strongly oonvex 
outwards ; in L. casweUense. they tend to be conical with 
a tendency towards concavity. 

L. stanwellense is the nearest structural relative of the 
Caswell species, and several corallites of the former are 
almost identical with those of the latter. These two 
species are congeneric, synchronous, homceomorphio 
developments in widely separated regions. 

(b) With oflm British Lilhosirotiontids. —kSome aberrant 
corallites of Lithostrotion martini Edwards & Haime 
are similar in transverse section to L. casiveMense. The 
highly inclined incipient tabellai, so prominent a feature 
of L. caswellense , are frequently met with in L. hasaltiforme. 

Horizon. 

The holotype colony was found in the coast section 
to the west of (’nswell Bay at about 140 feet above the 
Modiola Phase and 35 feet above the Goniatite Bed *. 
A prolific coral-brachiopod fauna f of C a ago occurs 
in beds within a few feet below, but a sudden dying 
out of this fauna, with no accompanying lithological 
change, is apparent in those strata immediately Itelow 
that in which L. casivellense occurs ; this bed lies near the 
base of well-marked gastropod beds. The stratum con¬ 
taining L. casudlensr is of uppermost 0, age. 

Notes on associated Lithosteotiontids. 

Several colonies of dipliymorphic lithostrotiontids have 
been located in the Caswell Bay-Brandy Cove coast 
section in the 50 foet of strata below the L. casweMense 
Bed. No lithostrotiontids occur for a considerable 
distance in overlying beds, but a small colony, doubtfully 
referable to L. martini Ed. & H., haB been found 
50 feet above the L. caswellense Bed. 

i DiphyphyUum sp. 

One colony, about 15 inches in diameter, has corallites 
up to 12 mm. in diameter. The major and minor septa 
number 60, and in many corallites terminate axially 
against a thin aulos. It occurs 15 feet below the Goniatite 
Bed. 

* See George and Pontford, 1935, pp, 356-7. 
t Ibid . p. 357. r 
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{Diphyatrotion} sp. 

A large colony, with a corallite diameter of 5-8 mm. 
The corallites are but rarely columellate. Major septa 
number 26; the minor septa are short. It occurs 
20 feet above the Goniatite Bed. 

Lithoetrotion sp. 

The corallites are 9-10 mm. in diameter, and are strongly 
columellate; most have a strong axial septum reached 
by major septa aud slightly dilated axially. Major 
septa number 26. A narrow stereozone is breached by 
short minor septa. The colony occurs 25 foot above the 
Goniatite Bed. 


Diphyphyllum sp. 

Occurring in the L. caamllenae Bed there are numerous 
scattered corallites, about 8-9 mm. in diameter, and but 
rarely associated in small colonies. Major septa number 
30. The corallites are characterized by exceptionally 
thin septal and tabular elements and an ill-defined stereo- 
zone. The dissepiments are relatively large; tabula? are 
irregularly inclined, but axially flattened. 
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EXPLANATION OF PLATE 1. 


(All figure*, x If) 


Cravenia lamUata, sp. n. Holotype. Transverse section 
through base of calico. Ephobic stage. C g , The Flats, 
Ogmore. [Brit. Mus.] no. R. 32113. 

Ditto. Holotype. T.8. early ephobic stage. C* The Flats, 
Ogmore. [Brit. Mus.] no. R. 32114. 

Ditto. Paratype. L.8. late neanie stages. C„ The Flats, 
Ogmore. [Bnt. Mus,] no. K. 32116. 

Ditto. Paratype. L.S. cphebio stages and calico. The Flats, 
Ogmore. (Brit. Mus.] no. R. 32117. 

Cravenia UttnelkUa , var. T.S. cphebio stage. C t , The Flats, 
Ogmore. (Brit. Mus.] no. R. 32120. 

Ditto. T.S. through the calicular axial struoture. C |t The 
Flats, Ogmore. (Brit. Mus.] no. R. 32121. 

Ditto. L.S. late neanie-early ephobic stages. C„ Tho Flats, 
Ogmore. [Brit. Mus.J no. R. 32122. 

Cravenia sp. T.S. through the ephobic calicular axial column. 
O a , The Flats, Ogmore. [Brit. Mus.J no. R. 32124. 

Cravenia sp. T.S. through calico. O t> Brandy Cove, (lower. 
[Brit. Mus.] no. R. 32125. 

KvninckophyUum precursor, sp. n. Holotype. T.S. ephobic 
stage. Comma Oolite, Caswell Bay, Gower. (Brit. Mus.] 
no. R. 32126. 

Ditto. Paratype. T.S. ephebio stage. Caninia Oolite, Cas¬ 
well Bay, Gowor. [Brit. Mus. | no. R. 32127. 

Ditto. Paratype. T.S. ephebio stage. Caninia Oolite, The 
Flats, Ogmore. [Brit. Mus.] no. R. §2128. 

Ditto. Paratype. T.S. ephobic stage. The some specimen 
as in fig. 12; see text, p. 13. Caninia Oolite, The Flats, 
Ogmore. [Brit. Mus.] no. R. 32129. This figure is inverted, 

Ditto. Carruthersefioid variant. T.S. ephebio stage. Caninia 
Oolite, Caswell Bay. [Brit. Mus.J no. R. 32130. 

Ditto. Carruthersclloid variant. T.S. Caninia Oolite, Caswell 
Bay. [Brit. Mus.] no. K. 32J31. 

Ditto. Koninckophylloid variant. T.S. Caninia Oolite, The 
Flats, Ogmore. [Brit. Mus.] no. R. 32132. 

Ditto. Koninckophylloid variant. T.g, C aninia Oolite, The 
Flats, Ogmore. [Brit. Mus.] no. R. 32134. 

Ditto. Koninckophylloid variant. T.S. Canini a Oolite, The 
Flats, Ogmore. [Brit. Mus.] no. R. 32185. 

Ditto. Carrutherselloid variant. L.S. Caninia Oolite. Caswell 
Bay. (Brit. Mus.] no. R. 32137. 

Ditto. Paratypo. L.S. Caninia Oolite, Caswell Bay. [Brit 
Mus.J no. R. 32138. 


Ditto. Early neanie stage. 
[Brit. Mus.J no. R. 32139. 


T.S. Ca n i ni a Oolite, Caswell Bay* 


Caninia Oolite, Caswell Bay, 


Ditto. Neanie stage. T.S. 

(Mus. Brit.] no. R. 32140. 

Lithoetrotion c mtoeUenee, ap. n* Holotype. T.8. ephebio 
oorallites. C„ Caswell Bay, Gower. (Brit. Mus.lno. R. 32142 
Ditto. Holotype. L.S. ephebio oorallite, CL Caswell Bav 
[Brit. Mu..] no. R. 32148. * 

Ditto. T.S., one oorallite show, the plate-like axial .tracton 

and pinnate symmetry of septa of the mirf/p , A _ 

C„ Caswell Bay. [Brit. Mus.] no. R. 32146. 

Ditto. TJ3., an ephebio oorallite and diphymorphio daughter 
oorallite. C„ Caswell Bay. [Brit. MusJ noTR?82148/*^ 
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II.— A Brief Survey of the Species of MaUophaga de¬ 
scribed from (3) ProceUariiformes and (4) Pelecanifomes. 
By Gordon B. Thompson. 

The two tables given below are drawn up in the same way 
as those given in previous papers of this series (Thompson, 
1937). The type-hosts of the species of MaUophaga 
described to date are the only records taken as a basis 
for this analysis. 

In the case of the ProceUariiformes twenty-four genera 
are listed by Peters in his ‘ Check-List of Birds of the 
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World’ (1931). Seventeen of these genera have species 
of MaUophaga described from them. AU the genera of 
MaUophaga listed in the table are oonfined to species 
of Prooeliariiformes except Menopon, Colpocephalim, and 
Pkilopterus, which in their present status occur on a very 
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wide range of hosts. I have omitted certain species at 
present placed in Esthiopterum as there is some doubt as 
to their status. 

With regard to the Pelecaniformcs, nine genera are 
listed by Peters, (1931) all of which have had one or 
more species of Mallophaga descril>ed from them. Of the 
eight genera of Mallophaga listed Pectinopygvs sens. lat. 
occurs on all the Pelocaniformcs except Phafithontid®. 
The genus Tetrophihalmus is entirely confined to Pele- 
canidse and Phalacroeoracidee. Eulsemolwthriow soems to 
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occur exclusively on birds frequenting aquatic habitats. 
The genus Actomithopkilus occurs at least for the most 
part on Land©, Aleidee, and Charadriidse. The remaining 
genera of Mallophaga, i.e., Menopon (Jolpocephalnm i and 
Philopterus , are, as stated above, parasitic on a very wide 
range of hosts. In the case of the genus Degeerielta 
recorded from Anhingid® 1 have already pointed out in 
a previous paper (Thompson, 1937) that the two known 
species should almost certainly be placed in Pectinopygus 
sens. lat. 










On ne.w Hjjmw of Idatiella. 25 

The absence of any known species of Pactinopyym 
from the Phaethontidsc is of interest since these tropic 
birds appear to have affinities with the Laridte (Gulls, 
Terns). These affinities are substantiated by the fact 
that a species of the genus Actornitlui/thilux is found 
upon them. 
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1 IT. * -Idatiella (<hina : Two new Species, with a Key ( Hemi - 
pier a, Mirid®). By Harky JH. Knight, Iowa State 
College, Ames. 

Distant (1910) described the genus Idatius from India, 
founded on a single new species, priseiIIianus. China 
(1926) pointed out that Idativs Distant wan preoccupied 
by a Coleopterous genus of the same name, and proposed 
a new name, Idatiella . 

Mr. W. jK. China, of the British Museum, sent to the 
writer certain specimens of this genus for study, with the 
result that two now species are herewith described. The 
genus Idatiella appears to be most closely related to 
MicrophyleUus Reuter, and at present the writer is 
uncertain as to how- the two groups may be separated. 
Microphylelhs minor Kngt. and M, flamcollis Kngt., 
described from California and Oregon, have the very 
suggestive white base of euneus, pale tibia w r ith dark 
spines minus setigerous dots. 

Idatiella albisiynata , sp. n. 

Allied to jmscillianus Diet., but distinguished by the 
elongate white spot on basal half of eorium, bordering 
upon and invading the clavus. 

<J.—Length 3*6 mm., width 1*3 mm. Head: width 
•73 mm., vertex *3 mm., ecarinate. Rostrum, length 
108 mm., just attaining hind margins of intermediate 
ooxaa. Antenn®: segment I, length *22 mm., pale 
yellowish, finely pubescent, inner surface provided with 
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two or three dark bristles; II, 1'04 mm., cylindrical, 
black, closely and finely pubesoent; Jll, -60 mm., pale 
fuscous; IV, '30 mm., fuscous. Pronotum: length 
•06 mm., width at base 104 mm., disk moderately convex, 
slightly shining, transversely rugulose but not punctate, 
clothed with recumbent, simple pale pubescence. Soutel- 
lum moderately, evenly convex, finely transversely 
rugulose : mesoscutum moderately exposed. Hemelytra 
with embolar margins nearly parallel, slightly wider 
apically ; clothed with rather fine, simple pubescence; 
curious moderately declivent, strongly incised at base, 
length equal to twice width at base; membrane full, 
uniformly dark fuscous. Legs similar in type to that 
found in the genus Microphylellus ; tibia pale, hind pair 
provided with fourteen pairs of fine black spines, setigerous 
dots absent. 

Colour black, basal one-third of ouneus white, an 
elongate area on basal half of curium bordering upon and 
slightly invading the clavus, transluoent white. Legs 
pale yellowish, bases of coxae and the tarsi fuscous, 
hind femora except base brownish black, tibial spines 
black. 

$.—liongth 2-7 mm., width 1-3 mm., embolar margins 
slightly arouato. Form more robust, but pubescence 
and coloration very similar to the male. Head: width 
•71 mm., vertex -35 mm., wider and more oonvex than 
in the male. Antennae: segment 1, length *17 nun.; 
II, -82 mm., basal half slightly more slender, pale 
yellowish, apical half black ; III, -60 mm., black, pale 
at base; IV, -23 mm., fuscous. Pronotum: length 
■50 mm., width at base 1-05 mm. 

Holotype : male, Nov. 16, 1931, Nelson, New Zealand, 
breeding on apple in the “ Researoh orchard ’* (C. J, 
Dumbldon) ; British Museum of Natural History. Allo¬ 
type female, paratype male and several nymphs taken with 
the type *. 

* [A male and female collected by W, Cottier at Having , on aopto- 
trees infested with the “ red qpider, ParaMranychm ptimu 0. k F., 
differ from the Nelson specimens in smaller else and shorter antenna, 
but there is no appreciable difference in the male genitalia. Re po rted 
by Mr. J, Muggnndge as suspected of feeding on eggs of the “ clover 
mito,” Bryobis prmhota Koch.—W. E. Cams.] 
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Idatiella chinai, sp. n. 

Differs from priacilUanva Dist. in the slightly longer and 
entirely black second antennal segment. Mr. China 
states that the hind tarsuB is distinctly longer than in 
priaciUianua. 

$.—Length 2-8 mm., width 1-14 mm. Head: width 
■60 mm., vertex -35 mm., ecarinate although with a sharp 
posterior margin. Rostrum, length 1-3 mm., attaining 
posterior margin of hind coxae, black, palo on apical half 
except apex. Antennae: segment I, length -17 nun., 
black ; li, -82 mm., slightly clavatc, apical half thicker 
than segment 1, entirely black; 111, -40 mm., pale; 
IV, -26 mm., pale fuscous. Pronotum : length -48 mm., 
width at base -98 mm. Hemelytra with embolar margins 
slightly arcuate; dorsum slightly sinning, impunctate, 
clothed with pale and fuscous, recumbent, simple pubes¬ 
cence. 

Colour black, basal two-fifths of cuneus white, almost 
lunate; membrane uniformly dark fuscous. Legs palo 
to yellowish, hind femora brownish black, tibia with 
dark spines, setigerous dots absent. 

cJ.—Length 2-8 mm., width 1-16 mm. ; hemelytra 
only very slightly wider near cuneus. Form slightly 
more slender but very similar to female in coloration 
and pubescence. Head : width -68 mm., vertex -28 mm. 
Antenna): segment I, length -19 mm.; II, -95 mm., 
thickness -08 mm., nearly cylindrical but thicker than 
segment 1; Ill, -36 mm., white; IV, -26 mm., dusky. 
Pronotum : length -48 mm., width at base 1-04 mm. 

Holotype : female, Kodai Kauai, South India (T. V. 
Campbell ); British Museum Natural History. Allotype, 
taken with the type (author’s collection). Named in 
honour of Mr. W. E. China, who first recognized this species 
as undescribed. 

Key to the Speciea of Idatiella. 


L Cerium uniformly blaok . 2. 

Cerium with elongate white mark bordering upon 

end slightly invading the olavus. olbmgnatm Kngt. 

2. Antennal segment 1 and baae of segment H 

pate . pritcillianu « Diet. 

Antennal segment* I and II uniformly black... oMnai Kngt. 
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IV .—A new Specie* of Hydrotetrix from I he Marquesas 
Islands , with a Key to the Genus ( Orthoptera , Aoridid®, 
Acrydiin®). By E. R. Tinkham. 

Among some Aerydiinid material forwarded to the 
writer for study by Dr. T. H. Hubbell. of the University 
of Michigan, were several specimens of Hydrotetrix 
representing a now species from the Marquesas Islands. 

I am very grateful to Mr. Morgan Hebard for the 
privilege of studying his excellent collection in the Academy 
of Natural Sciences of Philadelphia. In it are specimens 
of the three known species, namely, twelve paratypes 
of Hydrotetrix marquesaim Hebard. three topotypes of 
11. cheesmante Uvarov, and a series of specimens of 
H. aspera l T varov. 

These I have studied, and present below a key to 
the genus and the description of the new species. 


Uyorotktrix Uvarov. 

1920. Hydrotetrix Uvarov, Ann. & Mag. Nat. Hist. (9) xvii. p. 054, 
2 text-figs. 

When the genus was described Uvarov stated that 
Hydrotetrix was " probably allied to Mazarredia ” The 
writer believes that Hydrotetrix should be placed, on the 
one hand, near (Hngalina Hebard, differing principally 
from that genus by having strongly defined lateral 
carina* and less crassate hind femora, while, on the other 
hand, the affinities with Mazarredia are also apparent, 
but because of its small si?e rather misleading. 


Key to the. known Species of Hydrotetrix Uvarov . 


1. Hupplemontary cannula* on the dorsum of 

the pronotum prominently defined; 
vertex as broad as an eye or slightly 
broader; hind tarsi of normal length ... 
Supplementary oarinuhe poorly defined; 
vertex narrower to much narrower than 
an eye; hind tarsi i formal or unusually long. 

2. Caudal apex of the pronotum broadly acute ; 

lateral oarinulte on the fore margin of the 
pronotum convergent posteriorly ; vertex 

about equal to the breadth of an eye. 

Caudal apex of the pronotum bluntly obtuse; 
lateral oorinulm on the fore margin of the 
pronotum prominently raised and parallel 
in the male, or slightly divergent posteriorly 
in the female; vertex greater than the 
breadth of an eye ... 


Marquosan species (2). 


Taiiitian species (3). 


marqwmma Hebard. 


fwvooana, sp. n. 
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3. Hind tar«i unusually long; vortex very 
narrow ; wurfaco smoothly granulai , with 
dark brown angularly formed transverse 
fascia behind the shoulders of the pro* 
notum. cfo'pHtnnnvr l T varov 

Hind tarsi of normal longth ; v ortox broader, 
but less than the width of an eye ; surface 
of pmnotum asperately granular .... anprra U varov. 

Hydrolelrix hivaonvn . sp. n. 

Differs from the three known species by possessing 
a slightly broader vertex. Differs in particular from 
rhc.e8?nana: by having the vertex much broader, supple¬ 
mentary earinulae of the dorsum of the pronotum more 
prominent, and by broader more bluntly obtuse posterior 
apex of the pronotum, and by shorter hind tarsi ; from 
marquejmna by slightly broader vertex, more cristate 
lateral cannula* on the fore margin of the prozona, and 
broader and more bluntly obtuse caudal apex of the 
pronotum. From a8pent, to which it appears to be most 
closely related in form and shape, by slightly broader 
vertex and the more elevated cannula* on the pronotum, 
especially that of the supplementary carinula* on the 
caudal portions of the pronotum, and also by the less 
asperately granular surface. 

Holoiype. - -1J 1 , Hivaoa, Marquesas, Dec. 2, 1922 

(E. H. Quayle). Measurements in millimetres : body- 
length 7-0 ; pronotum 5 0 ; hind femur f-3 ; antenna* 3-5. 
Type deposited in the collection of the University of 
Michigan Museum. 

Size small, as typical for the genus. Vertex of head 
slightly greater than the width of an eye, prominently 
keeled, the transverse keels commencing near the centre 
of the inner eye-margins and curving downwards and 
inwards to the median carina, which is well defined on 
the front half of the vertex. Bi-impressed areas lie one 
on either side of the median carina, wit}) deepest portions 
adjacent to the transverse keels. Frontal costa moderately 
arcuate, the costa sulcate, with the keels gradually 
diverging downwards from a point of bifurcation just 
below the transverse ridge. Paired ocelli centrally placed 
between the eyes; antennae situated about centrally 
on a line with the lower eye-margins, tliirteen-segmented 
and moderately long. The face is smooth, with sparsely 
placed minute granules, 
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Pronotum tectate in form, with prominently raised 
median carinai, which, viewed in profile, is gently arcuate 
and undulate; surface of pronotum smooth, sparsely 
and finely granulate. Lateral earinula on the fore margin 
of the prozona parallel and strongly raised; lateral 
carina running from the region of the middle sulous to 
the caudal apex and strongly angled at the shoulders. 
Supplementary humeral oarinula short and well defined, 
with an additional pair of long supplementary cannula 
near the apex that are strongly convergent posteriorly. 
Lateral lobes shallow, with the posterior angle truncately 
rounded. Fore femora with one upper and two lower 
keels and an outer middle keel, just below the middle. 
Middle femora with one upper and two lower keels, the 
outer lower undulate, and with two carinae on the outer 
paginal face. Hind femora moderately crassate, their 
apices slightly exceeding the tip of the subgenital plate. 
Metatarsal joint about one and a half times the length 
of the third joint, and with a widely spaced tridentate 
keel below. 

Allotype .—1 9- name data as the type, and deposited 
in the same collection. Measurements in millimetres : 
body-length 7-5; pronotum 5 5 ; hind femur 5-0; an¬ 
tenna 4-0. 

Size slightly larger than the holotype, but otherwise 
closely similar; carinulsp strongly raised, the lateral 
earinula on the fore margin of the prozona divergent 
posteriorly, supplementary earinula longer than in the 
type, that in the caudal portion of the pronotum well 
defined and strongly convergent posteriorly. Ovipositor 
short, with the upper and lower keels of the valvula 
minutely dentate. 

PareUypes. —2^, l nymph, same data as type. Measure¬ 
ments : body-length 7-2—7-4 ; pronotum 4-8-5 0; hind 
femora 4-3~4-5; antenna 3-7. One paratype in the 
Tinkham collection. 
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V .—A Note on the Synonymy of Three Species of Fossil 
Crocodile of de Blainville. By W. E. Swinton, Ph.D., 
F.R.S.E., Geological Department. British Museum 
(Natural History). 

Many years ago Sherbom (1898) published the correct 
dates of publication of the various parts of de Blainville’s 
‘ Osteographie,’ and in a note on the Museum copy of 
the work and an addition to his own paper Sherbom 
has pointed out that the ‘ Explication des planches,' 
published after the author’s death, was issued in September 
1855. There can be no doubt of this date, and although 
the fourth volume, in which the * Explication ’ occurs, bears 
on its titlepage the comprehensive dates 1839 -04, many 
authorities have consistently given the date 1835 to the 
species established in the ‘ Explication des planches. ’ As a 
result some errors in nomenclature and confusion in the 
synonymy of interesting forms have arisen and have been 
duly repeated in paper after paper. 

De Blainville indicated three new species of fossil 
crocodile in the 4 Explication ’—Crocodiles depressifrons , 
C. temporalis, and, the most important of them, C. macro¬ 
rhynches. 

Crocodiles depressifrons stands as a specific name, but 
with the date 1855 and not 1835 as given by Kuhn (1936) 
in his recent systematic survey. It is interesting to note 
that its synonym, C. codorhinus Pomel (1847), actually 
predates it, but the name is a nomen nudum. 

The second species, C. temporalis, has long disappeared 
as a name in use, sinoe it is antedated by its "synonym ” 
Moselltesaeres rostrominor Monard (1846), and both are 
in any ease synonyms of the earlier established Pelago- 
saurus types of Bronn (1841). 

The third speoies, C. macrorhynches, Upper Cretaceous 
of Mont Aim4 (Marne), France, calls for much closer 
attention. Kuhn (1936) gives its date of publication 
again as 1835, Lydekker (1888) as “ before 1846,” and 
both plaoe C. isorhynchus Pomel (1847) in its synonymy. 
Actually C. isorhynchus, which is quite adequately 
described, predates C. macrorhynches by eight years, 
and must stand. Gervais (1859), however, did not realize 
this when he transferred the species to the genus Oavialis. 
Leidy (1865) transferred it to the genus Thoracosaurus, 
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and it is generally referred to in current literature an 
Thoracmavrus macrorhynchus (Blainville). This obviously 
must bo altered to the correct designation Thoracosavrus 
isorhynchus (Pomel). 

('rocodilus macrorhynchus Bl., although predated as a 
Hpeeios by 0. isorhynchus , was actually predated as an 
identical name by over twenty years, for in 1834 Harlan 
established the name ('rocodilus macrorhyncus for some 
bones from the Cretaceous of New Jersey that he had 
described many years earlier but without affixing a name 
to them (Harlan, 1824). These same remains were also 
described by Morton (1829, 1830), who still referred to 
them as bones of “ The Crocodile." In 1832 von Meyer 
applied the name ('rocodilus harlaui to the bones described 
in Harlan's early paper, but this has been overlooker! 
by many. Harian published the name as C. macro- 
rhyncus in part 1 of t he first volume of the ‘ Transactions 
of the ecological Society of Pennsylvania' in 1834, 
and the part was reissued in the complete volume i. 
published in 1835. This has caused a certain confusion 
as to the date of publication. Nearly all the subsequent 
writers have misquoted the name as ('. macrorhynchus, 
and it occurs quite frequently in American literature. 
Tn 1849 Agassiz created the genus Bottosaurvs for Croco¬ 
diles hnrlani Meyer. Although they are now almost 
as far apart systematically as they are in geographical 
origin, some confusion between the species often exists, 
particularly as they are both mentioned, without cross 
reference, on adjacent pages of an important paper by 
Leidy (1865, pp. ||, 12). 

The systematic position and synonymy of the two 
species may be given as 

Family AlUgatorklSB. 

Bottmavrus harluni (Meyer). 

Syn. Crocodilue harlani Meyer, 1832, 

Crocodiles macrorhyncus Harlan, 1834, non Blv. 

- The Crocodile," Morton, 1828, 1830. 

“ Extinct Specie* of Crocodile," Harlan, 1824. 

Family Tomistomida. 

Thoracosaurus isorhynchus (Pomel). 

Syn. Crocodilus isorhynchus Pomel, 18*7. 

Crocodiles macrorhynchus Blainville, 1855, non Harlan. 
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vr. —Notes on Polychmta from the Coast of Western 

Canada. —II. Syllidav By E. and C. Berkeley. 

Pacific Biological Station, Nanaimo, B.C. 

INTRODUCTION. 

Prior to 1923 no Syllid*e had been recorded from western 
Canadian waters. A list, of fifteen species taken in the 
district of Nanaimo, B.O., published by one of us in that 
year (Berkeley, 1923, p. 205), included several forms 
previously described from points on the west coast of 
North America both south and north of British Columbia, 
together with some new to the coast and others new to 
science. 

Study of material collected during the intervening 
years makes it necessary to comment on some of the 
species previously recorded, to extend some of their 
distributions, and to add three species previously de¬ 
scribed from California (Splits heterochseta, OdmUosyllis 
phosphorea, and Aittolytus varius), six new to the west 
coast of North America ( Splits sclerolsema, Sphserosyllis 
pirifera, Sphserosyllis hystrix, Exogone gemmifera, Exogonc 
Am, do Mag. N. Hist. Ser. 11. Vol. i. 3 
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verrugera, and Aulolyfm avrantiacus), and four new to 
science (Syllis spence ri, Syllis pvlchra, Syllis harti, and 
Exogone heterochsetu) 

The types of the new species are in the authors' collection, 
and co-types, whon available, will be deposited in the 
British Museum. 


Syllis pulchra, sp. n. 

This species is clearly characterized by the dark 
chocolate-brown dorsum and strongly contrasting ivory- 
white tentacles, tentacular oirri, and dorsal cirri. The 
colour of the dorsum iH retained in varying degree in 
preserved specimens. 

The type-, and largest, specimen is 30 mm. long and 
1-5 mm. wide over the setae. The prostomium is wider 
than long and more or less rectangular. There are two 
pairs of largo eyes, the anterior pair slightly farther apart 
than the posterior pair, but the anterior and posterior 
eyes on either side close together. The tentacles are 
short ; the lateral ones, which are not much longer than 
the united length of the prostomium and palps, are 
situated very near to the anterior margin of the pro¬ 
stomium. The median tentacle is about half as long 
again as the lateral ones and is between the posterior 
pair of eyes, almost on the posterior margin of the pro¬ 
stomium. Immediately behind it is a small heavily 
pigmented papilla. The palps are large, well separated, 
and. curled longitudinally. The anterior edge of the 
peristomium has a median projection and two lateral 
concavities (fig. 1). 

The tentacular cirri are short relative to the dorsal 
oirri. The latter are borne alternately well up on the 
dorsum and at the base of the foot. They are strongly 
articulated and alternately longer and shorter. The 
longer ones have from 50 to 70 articles, but even these, 
when contracted, barely reach across the dorsum. The 
basal articles are compressed and the apical ones are 
elongated and their diameter decreases gradually from 
base to tip. The gizzard extends to about the twenty- 
fourth setiger. The setae are all compound and of one 
kind, with unidentate blades, very like those of 8 . vittoUi 
Grube, except in the last few segments, in which a simple 
spine also occurs, 
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In the bud, which is attached to the type and to one 
or two other specimens, the parapodium has a dorsal 
aciculum and a tuft of rudimentary swimming-bristles 
in the dorsal ramus. 

If the coloration of this species is disregarded it 
approximates to S. vittata Grube, but it differs in the 
position of the eyes and tentacles and in the shape and 
number of articles in, and the insertion of, the dorsal 
cirri. 

The type collected at False Narrows. Some smaller 
specimens at Coffin Island, Ladysmith Harbour, and 
dredged between Jesse island and Five Fingers. All 
in the Nanaimo district. 


Fig. 1. 



SyUis hard, sp. n. 

This species is known from two specimens. The first 
was dredged at the head of Princess Louise Inlet, on the 
mainland coast of B.C., by Dr. J. F. L. Hart in about 
25 fathoms, and the second by her brother, Mr. E. 0. 
Hart, off Nootka Light, on the west coast of Vancouver 
Island, in about 45 fathoms. 

We are indebted to Mr. Hart for most of the specimens 
recorded from the west coast of Vancouver Island in this 
paper, which he collected during the cruise of the Canadian 
hydrographical survey boat * Wm. J. Stewart ’ in that 
region in 1935. 


3* 
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The type of the apeciea is the specimen collected by 
Mr. Hart. The body is long and slender and consists 
of about 90 segments. It is 28 mm. long and about 
1 mm. wide as preserved. The prostomium is very 
short and more than twice as wide as long. There are 
four small black eyes, the anterior pair considerably 
farther apart than the posterior. The palps extend 
well beyond the prostomium, are divergent, and are 
attached to one another only at the extreme base. The 
tentacles extend well beyond the palps ; the median 
one is inserted between the posterior eyes, which are 
quite close to it, and the laterals on the anterior border 
of the prostomium. 

Fig. 2. 



The tentacleH, tentacular cirri, and the dorsal cirri in 
the anterior few segments are approximately the same 
length. Farther back the dorsal cirri are definitely 
alternate in length and the longer ones may be about 
twice as long as the greatest width of the body. All the 
appendages are strongly moniliform and, in the median 
region, the longer dorsal cirri have 30 to 40 articles and 
the shorter 20 to 30. The proboscis is armed with a sing le 
anterior tooth. The ventral cirrus is the most outstanding 
character of this species. It is smooth and cylindrical 
is inserted towards the tip of the foot, and projects 
well beyond it, in some oases almost as far as the ends 
of the setoe (fig. 2). The anal cirri are unusually long and 
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Tho setse have all rather long blades, particularly 
the moat dorsal ones in each bundle, which resemble 
those in the same position in the foot of 8. alternata 
Moore, but have even longer blades. This character 
and the alternately long and short dorsal cirri are points 
of similarity between 8. harti and 8. alternata, but the 
two species are readily differentiated by the greater 
length of the dorsal cirri relative to the width of the 
body, the longer ventral cirri, and the greater length 
of the blades of the ventral seta> throughout the body, 
in 8. harti. 

The preserved specimens arc uncoloured. 


*’ig. 3. 



SytU» tiller Haiti Moore. Dorsal seta from anterior region. 

Syllis alternata Moore. 

Moore, 1908, p. 323; Berkeley, 1923, p. 200. 

This species resembles 8. variegaia Grube, and the 
numerous species which have been plaoed in synonymy 
with it (see Fauvel, 1923, p. 262) in many respects. 
It differs from all of them, so far as can be determined 
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by the descriptions available to us, in the nature of the 
most dorsal setae in the anterior part of the body. These 
have slender shafts with slightly enlarged, finely toothed 
ends and extremely long, finely fringed, slender blades 
(fig. 3). Moore gives an approximate description of 
these, but does not figure them. Their presence seems 
to render the synonymy of N. alternata with S. mriegata 
suggested by Monro (1933, p. 29) very doubtful. 

The palps are fused at the base, as Moore figures them. 
This, and the presence of the Jong-bladed setae, suggest 
that the form would be more correctly placed in the 
genus PionoayVis, but the very definitely articulated 
antenna 1 and dorsal cirri would negative this classification. 
This anomaly is not without parallel in other species, 
and it seems that the degree of fusion of the palps and 
the articulation of the cirri cannot be linked together 
as a basis of generic differentiation, as is usually attempted. 

This species has not been taken in the Vancouver 
Island region since 1919. 

biylHs apenceri, sp. n. 

A number of specimens of this species were collected 
in 1925 by Prof. G. J. Spencer at Departure Bay. In his 
notes he mentions finding them “ in masses.” The 
species has not been found since. It is readily recognized 
by the markings of the dorsum, which remain quite dis¬ 
tinct in the preserved specimens. The ground-colour 
is cream, but this is overlaid with fine brown spots disposed 
in such a way as to leave a circular or oval area free 
from spots in the centre of each segment. On the first 
few segments these clear areas coalesce, forming a broad 
median band. The appendages are all cream-coloured. 

The body, consisting of 110 to 120 segments, measures 
about 30 mm. in length, 2 mm. in width. It is of uniform 
width throughout, except at the extremities. The 
prostomium is about twice as wide as long. There 
are four eyes of uniform size arranged in a trapeze. The 
palps are rather short and broad and they are fused 
for about half their length. The tentacles project well 
beyond the palps. The median tentacle, whioh is a 
trifle longer than the laterals, is inserted between, or 
slightly behind, the posterior eyes. The proboscis is 
straight and is armed with a single anterior tooth. The 
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gizzard extends to the fourteenth or fifteenth segment. 
The tentacles, tentacular cirri, and dorsal cirri are all 
strongly monilifomi and do not differ greatly in length. 
They are not more than one-third the width of the 
body and consist of 10 to 20 articles. 

The majority of the setae have the type of shaft and 
short blades common in the genus, but in the most dorsal 
two or three in each bundle, particularly in the mddlo 
of the body, the end of the shaft is very long and oblique 
and the articulating base of the blade corresponds 
(fig. 4). in all the seta) the free edges of the blades 
are coarsely hairy and they terminate in unidentate 
hooks. 


Kig. 4. 



Syllis epenceri, up. n. Dorsal m»t a from median region. 


All the specimens collected were budding, and it is 
probable that their occurrence in quantity at one spot 
is associated with reproduction. 

This species affords another instance, like that of 
8, aUemata Moore (v. supra), in which generic classification 
would differ according as the condition of fusion of the 
palps or of articulation of the cirri is taken as a basis 
of division. 
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Nyllis aclerolsrma Elders. 

Ehlers, 1001, p. 86 j Monro. 11130, p. 102, 1036, p. 125. 

This species, originally described by Elders from the 
Magellan region, has not previously been recorded from 
the west coast of North Amorica. The specimens from 
Vancouver Island differ in a few minor particulars from 
the descriptions given by Elders and by Monro. The 
largest one is about 35 mm. long as preserved. 

The palps are almost semicircular in outline and are 
hollowed on the ventral surface; when contracted 
laterally they have the conical form described by Ehlers. 


Fig. 5. 



fiylliH scteroUriin Ehlers. Seta from large specimen. 


The dorsal cirri tend to be alternately longer and shorter; 
the longest counted had 40 articles. The tentacles and 
tentacular cirri are rather more slender than the dorsal 
cirri and have fewer articulations than the longest of 
these. AH our specimens have only two pairs of eyes 
The lobes of the parapodia ftre practically equal in length! 
The setae in the smaller specimens correspond exactly 
with the figures given by Ehlers and by Monro, but in the 
largest the articulation between the shaft and the blade 
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has entirely disappeared and the seta has the appearance 
shown in the figure (fig. 5). 

The animals are a pale pink colour in life, with white 
tentacles and cirri. In a large number of individuals 
t he most ]X)sterior region of the body is coloured a bright 
mi from the ova within, but no evidence of stolonization 
has been observed. Most of the colour is lost in preser¬ 
vation. 

The species is common in the sponge which coats the 
shells of Pecten hindsi , dredged in 30 to 50 fathoms in 
Northumberland Dianne) in the Nanaimo region. It also 
occurs free-living in that locality and in about 8 fathoms 
at tlabriola Pass in the same vicinity. It has also been 
collected at low-tide mark at Loure Crock. Nuchatlitz 
Inlet, oil the west coast of Vancouver Island. 

Syllis elongata (Johnson). 

Johnson, mol, p. 403 ; Mooro, 1900 «, p. 230 ; Berkeley, 1023, p. 200. 

The distribution of this species is extended to the 
west coast of Vancouver Island. 

The blades of the setai vary in length in each foot 
throughout the body. Johnson’s figure (pi. vi. fig. 70) 
represents a more ventral one fairly closely, but dorsally 
the blades are twice as long as figured. The blades 
of these set«3 are very frequently missing and the shafts 
which remain terminate in such a way as to resemble 
the ypsiloid sotee characteristic of 8. gracilis (irube and 
8. longissima Gravier. We have, however, failed to find 
any true ypsiloid seta? in many specimens examined. 
For this reason wo are not in agreement with the suggestion 
of both Mooro (1909 a) and Monro (1933) that 8. elongata 
resembles 8. gracilis , nor with that of the latter author 
that it may be a synonym of 8. longissimu. 

Collected at low-tide mark at False Narrows and Uabriola 
Reef, in the Nanaimo region, and at Wreck Bay and 
Loure Creek, Nuchatlitz Inlet, on the west coast of 
Vancouver Island. 

Syllis armillaris (Miiller). 

Fauvel, 1923, p. 264 ; Berkeley, 1923, p. 206. 

The distribution of this species is extended to the west 
coast of Vancouver island, where it was collected at low- 
tide mark at Bajo Point. 
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Syllis (Ehlersia) helerocheela Moore. 

Moore, 1900 6, p. 322. 

This species was originally described from a single 
specimen from San Nicolas Island, California, and 
Treadwell (1914 a) includes it. but with some reservations 
which render the identification doubtful, in his list of the 
polyehaetes in the collection of the University of 
California. The latter specimens were collected at 
Boliuas Bay, near San Francisco. There are no other 
records of its occurrence. The distribution is now 
extended to the west coast of Vancouver Island, where 
it was taken off Ferrer Point in about 23 fathoms. 

Monro (1933) suggests that this species is synonymous 
with 8. (Ehlersia) cornuta Rathke. We cannot agree. 
The two species have many points in common, notably 
the presence in both of three pairs of eyes, but the long- 
ended seta- which characterize the subgenus Ehlersia 
differ materially. In 8. cornuta the blades are curved 
and have bidentate tips ; in 8. heterochwta they are quite 
straight and have slightly knobbed ends, as Moore figures 
them (pi. xv. fig. 4 6). 

Trypanosyllie gemmipara Johnson. 

Johnson, mu. p. 405 ; Berkeley. 1923. p. 207. 

The distribution of this spocies is extended to the west 
coast of Vancouver Island. It was collected at low tide 
at the mouth of Esperanza Inlet. 

Odontosyllis phosphorea Moore. 

Moore, 1909 6, p. 327 ; Berkeley, 1923, p. 207 (var. nanaimoatsis). 

A variety of this species, taken in both the atokous 
and epitokous forms, was described from the Nanaimo 
region in 1923. The true species, as described by Moore, 
has since been found both in this region and on the west 
coast of Vancouver Island, but in the atokous form only. 
Collected at False Narrows, Nanaimo region, and at 
Ucluelet, west coast of Vancouver Island. 

EusyUis assimilis 'Marenzeller, 

Fauvel, 1923, p. 294; Berkeley, 1923, p. 206 (PionotyUis lamtUiyera). 

This is the species recorded from the Nanaimo district 
in 1923 as Pionosyllie lamelligera. Farther study of 
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the material and of another specimen collected more 
recently in the original locality has convinced us that the 
former identification was erroneous. 

The opening of the pharynx lias the interrupted den¬ 
ticulated rim characteristic of E. assinnh's, but the 
denticulations arc heavier than they are figured by Fauvel. 
The pharynx has a very large conical tooth. All the set«3 
of about the first ten segments have moderately long blades. 
In the median region the more dorsal ones are short- 
bladed and the more ventral ones long-bladed. At the 
posterior end of the body they are again more or less 
uniform in type and all short-bladed. A simple capillary 
dorsal seta and a simple, rather heavy, bidentate, ventral 
one also occur in oach bundlo in the posterior region. 
Throughout the body the blades of the seta? are very 
coarsely bidentate. 

Collected at False Narrows, Nanaimo region. 

iSphw rosy Ilia pirifera Claps rede. 

Fau\el, 1923, p. 301. 

A number of specimens agreeing closely with the de¬ 
scription given by Fauvel and others of this species were 
collected amongst bryozoa and small alga* at Louro 
Creek, Nuchatlitz Inlet, on the west coast of Vancouver 
Island. It has also been dredged in Northumberland 
Channel, in the Nanaimo region, in 30 to 50 fathoms. 

Sphserosyllia liystrix Claparede. 

Fauvel, 1923, p. 301. 

Several specimens corresponding more closely with this 
species than with Sph. pirifera (v. supra) were taken 
together with the latter. 

The main point of difference is the presence of glandular 
pits containing bundles of minute rods on eaoh segment, 
beginning with the fourth setiger. The close resemblance 
of the two forms in other respects, and their occurrence 
together, suggests that the presence or absenoe of these 
glands may indicate no more than two phases of one 
speoies. 

It is probable that the specimens recorded from Horse- 
well Point, in the Nanaimo district, in 1923, under the 
name SphseroeyUis sp., belong here, but the original 
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material has been lost, and the form has not been collected 
since in this locality. 

No species of Sphserosyllia has previously been reported 
from the west coast of North America. 

Exogone gemmifera (Pagensteeher). 

Fauvel, 1928, p. 305 

Tins species is common at Horsewell Point and at 
False Narrows, both in the Nanaimo district, at low-tide 
mark, amongst bryozoa and small algae The specimens 
agree closely with Fauvel’s description. Some of them 
have long swimming-bristles. 

Exogone t’errngera (Olaparede). 

Fauvol, 1923, p. 307 , Clapardde, 1808, p 213. 

A number of specimens of tliis species were collected 
amongst bryozoa and small algae at Loure Creek, Nuchat- 
litz Inlet, on the west coast of Vancouver Island. They 
agree with Fauvel’s description and figures in all respects 
except the compound setae and the heavy simple ventral 
setae which occur in the posterior region of the body. 
These correspond very closely with the figuros given by 
Olaparede (pi xii. fig. 3 a). 

Exogone lourei, sp. n. 

This species is known from two specimens, one from 
the east coast and one from the west coast of Vancouver 
Mand. The typo, the former and larger specimen, 
is 8 mm. long as preserved and has 45 setigers. The 
palps are fused into a bluntly conical process with a 
longitudinal ventral median groove. There are two 
pairs of eyes, the anterior pair large and with lenses, 
the posterior pair close behind them and without lenses. 
Only the median tentacle can be made out with certainty. 
This is fusiform and is only a little longer than the joint 
diameters of the eyes in the type, somewhat longer than 
this in the smaller specimen. There is no distinct division 
between the prostomium and peristomium, and no 
tentacular cirri can be made out. The dorsal and ventral 
cirri are lanceolate and well developed and are present 
on all the parapodia. 

There are five to nine set® in each parapodium. In the 
anterior region the moBt dorsal seta in each bundle is 
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Kjcoqwg lourei t sp. it. 

Fig. 6.—Simple dorsal seta from anterior region. 

Fig. 7.—^Simple dorsal seta from posterior region. 
Fig. 8.—Simple ventral seta from posterior region. 
Fig. 9.—Compound dorsal seta from anterior region. 
Fig. 10.—Compound dorsal seta from posterior region. 
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simple and has an obliquely truncated end (fig. 6). This 
becomes increasingly bent at the tip in more posterior 
parapodia until, in the most posterior segments, it is 
heavily hooked (fig. 7). In all except the last few seg¬ 
ments, which have, in addition to the others, one or two 
heavy simple curved hooks (fig. H) vent rally in each bundle, 
all the remainder of the seta? are compound. The most 
dorsal one or two have very long, finely dentulatc, curved, 
slender blades in the anterior region of the body (fig. 9), 
shorter and straighter ones in the posterior region (fig. 10). 
The others are of the typical nyllix form and also vary with 

Kig. 116. 
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Exogon? lourei, Bp. n. 

Figg 11 a & 6.—Compound ventral Beta from anterior region. 

Fig. 12.—Compound ventral eel a from posterior region. 

tli© region of the body. Anteriorly they have rather 
long blades with simple hooked terminations (figs. 11a 
and 11 6), posteriorly the blades are very short and the 
ends of the shafts are somewhat expanded (fig. 12). The 
acicula have blunt rounded ends and do not pierce the 
ends of the parapodia. There are two rather long ana l 
cirri. 

It is conceivable that this species is identical with 
E. heterosetoaa McIntosh, which is mainly characterized 
by the presence of spatulate setae. If the setae described 
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as spatulate actually correspond with the dorsal com¬ 
pound seta; in the posterior region in the present species 
(fig. 10), which does not seem impossible if the cleft at 
the termination of the shaft were overlooked, McIntosh’s 
description and figure of the seta? of the twenty-first 
parapodium of E. heterosetosa (McIntosh, 1885, p. 205, 
pi. xxxiv. A, fig. 11) would correspond very nearly with 
what is found in one from the posterior region in the 
present species. The long swimming-bristles which were 
present in McIntosh’s specimen and are absent in ours 
would indicate no more than different stages of maturity. 
McIntosh gives no description of the seta? in the anterior 
parapodia of E. heterosetosa whereby this possible identity 
could be determined with certainty. 

Collected at False Narrows, in the Nanaimo region, 
and at Loure Creek, Nuchatlitz Inlet, on the west coast 
of Vancouver Island. 

No species of Exogone has been recorded previously 
from the west coast of North America. 

Aviolytus tnagnvs Berkeley, Polyboatrirhus phase. 

Berkeley, 1923, p. 210. 

The original description of this species was based 
upon a single individual in the Sacconereia phase collected 
in Departure Bay in February 1921. Only one specimen 
has been taken since that time. This was captured in 
the tow-net at the type-locality and at the same time 
of year, and was a representative of the Polyboatrichua 
phase. The identity was established chiefly by the size 
and by the similarity of the shape of the foot to that of the 
Sacconereia phase. 

The Polyboatrichua consists of the usual three regions. 
The anterior region has 14 setigers, the median 43 with 
swimming-bristles, and the posterior 46. The length of 
the specimen as preserved is 38 mm., and the greatest 
width, excluding the setae, is 4 mm. 

Autolytua variua Treadwell, Sacconereia phase. 

Treadwell, 1914 6, p. 237 ; 1922, p. 137. 

This is another large Autolytua, but it does not reach 
the sixe of A. magma. The longest specimens of 
A. variua recorded by Treadwell were 30 mm. in length, 
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our own specimen** are not as long aw tins ; the corre¬ 
sponding phase of A. magnus is 40 mm. long. 

The two species are best differentiated by the shape 
of the parapodia. In A. van as the two lobes are very 
nearly equal in length and the aciculum reaches to the 
tip ; in A. magnus the dorsal lobe is definitely longer than 
the ventral one and the aciculum is shorter than the 
parapodium (c/. Berkeley. 1923, pi. i. figs. 3 and 4 ; and 
Treadwell. 1914 6, figs. 4 & 5). There is also a greater 
tendency to uniformity in length between the tentacles, 
tentacular cirri, and the dorsal cirri in the anterior region 
of the body in the Sacconereis phaso of A. varins than 
in that of A. magnus , but differentiation on this basis 
is not easy, since the character is not very constant in 
A. van us and the tentacles and cirri are readily broken. 

Collected in plankton at Dodd’s Narrow s, in the Nanaimo 
district, and at Berry Point, Burrard Inlet, on the mainland 
coast. 

Aalotyfus aarantiaens (Claparede). 

Fmivel, 1923. p. 313. 

Two atokous specimens are ascribed to this species 
with Home hesitation because their markings do not 
accord with the available descriptions. As preserved 
the general body-colour is a pale orange-brown and there 
are three longitudinal lines of dark pigment running the 
whole length of the dorsum, but more marked in the 
anterior region. The median line is broader but much 
less dense than the lateral ones. In all other respects 
the specimens agree closely with the descriptions of 
A. avrantiaens except that the pharynx, though sinuous, 
does not appear to describe a complete loop. 

Dredged in Departure Bay in 10 to 15 fathoms. 

Antolyfus prismaHcns (Fabricius). 

Chamberlin, 1920, p. 12 ; Berkeley, 1923, p. 209. 

The nurse-stock of this species has been collected at 
low-tide mark, amongst bryozoa and small algae, at 
Loure Creek, Nuchatlitz Inlet, on the west coast of 
Vancouver Island, and both sexual forms have been 
taken in the plankton in Departure Bay and off Berry 
Point, Burrard Inlet, on the mainland coast. 

The previously known range of distribution is thus 
extended. 
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VII .—On a Collection of Gryllidse and Tridactylida> 
from Sierra Leone. By Dr. L. Chofard. 

Although the African fauna of (Sryllidee and Tridaoty- 
lidie is fairly well known as a whole, it is rather surprising 
that, so far, very few species have been collected in 
Sierra Leone. Mr. E. Hargreaves’ collection, communi¬ 
cated to me by Dr. B. P. Uvarov, brings up to fifty-two the 
number of species known from that region; but it can 
oertainly not be considered yet as sufficiently representa¬ 
tive of the fauna of the oountry. Many species which 
inhabit Guinea and whioh have not yet been recorded from 
Am. At Mag. N. Hist. ,Ser. 11. Vol. i. 4 
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Sierra Leone will most probably be found there. As a 
matter of fact, the fauna of tropical Africa is widely 
spread in general. It iR not at all an uncommon fact to 
note species which are found in all the intertropical zone, 
from West to East. Again, such species as Gymnogrylhut 
lucena seem to extend widely towards South Africa. 

It is therefore rather difficult to indicate the peculiar 
characters of the Sierra Leone fauna, which in, on the whole, 
purely Ethiopian. A few specieR, however, seem to be 
limited to the region, and some of them deserve special 
mention. Such is the case with Eugrytlodrs tran&veraua, 
with a strongly reduced ovipositor and a sandy coloration 
which, curiously enough, resembles dcsertic species; Ptero- 
nemobivs tuirgreavesi, which is closely related to Indian 
species of the genus; Pteronemobius amplipennis , which 
shows very peculiar characters and is quite different 
from all the forms already known; lastly, Pamgrylhut 
limosus, which is the only representative in the Old World 
of a genus very characteristic of the fauna of Central 
America. This insect exhibits all the characters of the 
American sjiecies, both in the male elytral venation 
and in very special secondary sexual characters, consisting 
in the presece of a swollen apical spur of the hind tibiae 
in the male. 

Finally, I shall call attention to the GrylMue species 
of the burdigahmis group. In conformity with Saus- 
sure’s views, it has been long considered that this group 
contained only a few very variable species. When 
studying the male genitalia of a number of specimens 
from different regions 1 have become convinced that, 
on the contrary, there exist quite a number of forms which 
are perfectly different as species and the geographical 
distribution of which seems much less wide than it had 
been supposed. 

Types of the new species and most of the other specimens 
will be deposited in the British Museum (Natural History). 

Family GrjiUto. 

Gryllokilpa africana Beauv., 1805. 

This widely distributed species is not represented in 
the collection, but it has been recorded from Sierra Leone 
by Walker. 
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Qymnogryllm lucens Walk., 1869. 

Described from Sierra Leone, this species is found in 
the whole tropical Africa; it is shining black, with lateral 
lobes of the pronotum yellowish in front. 

Gymnogrylhts chabanavdi ('hop., 1925. 

Njala, iii. 1930, 1 $. 

The female of this secies has not been described; 
the shape of the ovipositor (fig. 1) is very remarkable; 
the stem is thick, with parallel margins up to the base 
of the apical valves, which are, on the contrary, very 
narrow, acute at apox. 

Urylius bimaculatus De (leer, 1773. 

Gryllus tnario F., 1781 {Gryllus airatus Walk.). 

(JryUulus lineaticsps Walk., 1809 (—quatlristriijatus Sanaa.). 

Described from Sierra Leone by Walker. The male 
genitalia form a wide lamellar median piece (fig. 2). 

OrylUdus lenrmlomvs Serv., 1839. 

This species has been recorded by Walker under the 
name of guttatus, 

Grylhdus post levs Walk., 1869. 

This species, also described from Sierra Leone, belongs 
to the leucostomw group ; O. grariliprs Sauss. is probably 
a synonym of it. 

GnjUulus ob8curipennia, sp. n. 

Types: Cdte d’Ivoire: Dimbroko, 1 <$, 1 $ (coll. 
Chopard); Njala, 1 <3 (E. Hargreaves, paratype). 

cJ.—Medium size; coloration rather uniform blackish 
brown, with rufous legs and a yellowish humeral band 
on the elytra. Head blackish, shining, without any 
ornament. Scutello-frontal suture very convex, reaching 
the inferior level of the antennary sockets. 

Pronotum transverse, wholly blackish brown, very 
weakly narrowing in ffcmt, with anterior margin a little 
concave. Abdomen and oerci brown. Genitalia in the 
shape of a long lamellar plate (fig. 3, a). 

Legs rather Bhort, rufous with a blackish pubescenoe. 
Posterior femora stout; tibiae armed with five internal, 
six external spines. 

4 * 
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Elytra dark brown, with yellowish humeral edge; 
speculum a little wider than long, approximatively in 
the shape of a parallelopiped with somewhat rounded 
angles, divided by a transverse vein a little beyond the 
middle; IH straight, long; ('o feebly curved, the first 
one rather close to the diagonal, to which it is united 
by a few small veinlets ; four oblique veins, the first of 
which iH strongly sinuated; apical fiold rather large, 
presenting five sectors and a regular reticulation of narrow 



Fig. 1.— Qymnoyryllua rkabanaudi Chop., ovipositor. 

Fig. 2.—Genitalia of male of Gryllulu# lineaticeps Walk., dorsal view. 
Fig. 3.—Genitalia of male of Gryllulu* obacuripennie, sp. n., lateral 
view: «, type-specimen from Ivory Coast; 6, specimen from 
Sierra Leone. 

Fig. 4.—Genitalia of male of Gryllulu« ttimiiia, sp, n., dorsal view. 

Fig. 5.—Ditto, lateral view. 

Fig, 6.—Genitalia of male of GryUtdu* xanthoneuroide* Chop., lateral 
view. 

Fig. 7.—Genitalia of male of EugryUodea trhnawrsu*, sp. n., lateral view. 

lengthened meshes; lateral field black, with very regular 
and close veins, five in number, besides two branohes 
of the Sc. Wings caudate. 

9 (allotype).—General shape and coloration of the male. 
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Ovipositor as long as the posterior femora, with acute 
apical valves. Elytra with oblique, regularly spaced 
veins, in the number of four free ones and four branches 
of the Cu ; transverse veinlets numerous, rather regular, 
forming somewhat elongate areola*; lateral field with 
veins still more close than in the male. Wings caudate. 

Length of body 12 mm. ; length with wings 28 mm. ; 
post. fern. -8 mm. ; elytra 7 mm. ; ovipositor 8 mm. 

This species looks rather like a dark variety of G. burdi- 
galensis with entirely black head, but the male differs 
from it in the presence of four oblique veins, and the 
female has a longer and especially more acute ovipositor. 
Besides, the genitalia of male are quite different in both 
species. The specimen from Sierra Leone is quite similar 
to the type, but the genitalia, although presenting the 
same general shape, are shorter (tig. 3, a , b) ; the diffe¬ 
rence between the two forms does not seem to be of specific 
importance. 

Gryllidns si mills, sp. n. 

Type : Njala. 17. iv. 1930, 1 <j\ 

A rather small sj>ecies, presenting the general habitus 
of burdigalensis. Head adorned with five yellowish 
bands on the occiput and a transverse interocellar stripe 
of the same colour; face brown, with a yellow spot 
round the ocellus. Kcutcllo-frontal suture rather low 
but subangular. 

Pronotum transverse, punctuated and spotted with 
brown. Jiegs as in burdigalerms. (tenitalia quite diffe¬ 
rent from those in the latter s}>ecies, the superior part 
being divided into three lobes, the median somewhat 
bilobate ; inferior part curved (figs. 4, 5). 

Elytra nearly as long as abdomen ; speculum lozenge¬ 
shaped, with infero-external margin shorter than the 
others ; two oblique veins ; apical field with four sectors ; 
veins of the lateral field close ; Sc bearing two branches. 
Wings caudate. 

Length of body 11 mm. ; length with wings 17*5 mm.; 
post. fern. 8 mm. ; elytra 7 mm. 

Besides the shape of genitalia this species differs from 
bwdigalemia in the low scutello-frontal suture; this 
suture is also lower than in G. bei-bienkoi Chop., in which 
species it reaches nearly the middle of antennal socket. 
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Orylhdus xaathonevroiden Chop., 1933. 

The specimens of this species are quite similar to those 
from East Africa ; the shape of the male genitalia is 
very characteristic (fig. 6). 

Eugryllodea transi'eraua, sp. a. 

Types : Njala, i. 1931, 1 3 : 21. xi. 1930. 1 y. 

rj.—Size medium ; yellowish brown, a little shining. 
fine ly pubescent. Head adorned on the cranium with four 
indefinite yellow bands and a scarcely visible interocellar 
line ; frontal rostrum very wide. Face yellow ; scutello- 
frontal suture angulate but low, scarcely reaching the 
inferior level of antennary sockets. Antennae and palpi 
yellowish ; last joint of maxillary palpi a little darkened, 
long, slightly enlarged at apex. 

Pronotum strongly transverse, with anterior margin 
slightly concave, posterior one straight ; disk feebly 
convex, brownish, with rather wide yellowish bands 
along the median line and both anterior and posterior 
margins ; lateral lobes yellowish, with brown superior 
part and inferior margin. 

Legs yellowish, a little mottled with brown. Anterior 
tibia* bearing a largo external tympanum. Posterior 
femora stout, a little striated with brown at their external 
face; tibia; armed with five spines on each margin ; 
the two large internal spurn equal in longth ; metatarsi 
compressed, feebly dilated, armed witli 6-7 denticles on 
each margin. 

Elytra rather wide, extending to the apex of abdomen, 
with OrylluaAike venation ; speculum strongly transverse, 
angulate in front, rounded backwards, non-divided; 
Di rather long, a little curved towards the first chord; 
C’ol and Co'I much curved, parallel; G'o3 thick, feebly 
sinuated ; the first chord united to the speculum by 
a rather long vein; three oblique veins; apical field rather 
long, presenting six sectors and square reticulation; 
lateral field almost transparent, with a brown superior 
band, showing four feebly distant veins and two branches 
of the 8c. Wings caudate. 

$ (allotype).—Similar to the male, with a little more 
distinct pattern on the head and pronotum. Abdomen 
brownish, pubescent. Ovipositor completely atrophied 
and conoealed under the subgenital plate. Elytra as 
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long au abdomen, yellowish brown, with somewhat irregular 
oblique veins ; two Ax short, united at apex and ending 
towards the middle of the internal margin; An ending 
also on the internal margin a little after the middle; 
Cu coming in the apical angle; R with two branches 
rather widely separated ; transverse veinlets numerous, 
forming narrow and rather irregular areolse; lateral 
field with inferior margin strongly ascending backwards, 
with plain veins. Wings caudate. 

Length of body 12-5 mm. ; length with wings 19 nun.; 
post. fem. 8 mm. ; elytra 7-5 mm. 

This very peculiar species has the general shape of a 
Gryllulua with very wide pronotum, but its rather special 
coloration reminds one of the genus Evyryllodea. Besides, 
the female with completely aborted ovipositor also 
resembles Euyryllodea pomeroy i (’hop. It does not seem, 
however, possible to consider it as a maoropterous form of 
this last species, which has in the female sex squamiforra, 
quite lateral elytra. 

Mioyryllua eenegalenais Chop., 1934. 

Oryllopsis notub ilia Walk., 1809. 

This species, described from Sierra Leone by Walker, 
belongs to the scenicua group, which is very well charac¬ 
terized by the small head and the pronotum narrowing 
in front. 

Gryllopaia microlyra, sp. n. (Fig. 8.) 

Type : Njala, 17. iv. 1930, 1 <J. 

A rather large species, dark chestnut-brown above, 
yellow beneath. Head big, globular, the cranium 
chestnut-brown, shining; frontal rostrum very wide, 
rounded. Face wholly yellow in its inferior part from the 
anterior ocellus. Antennae brown, with the two first 
joints yellow'. Palpi yellow ; the three last joints of the 
maxillary palpi subequal in length, fifth a little enlarged 
at apex. Eyes rounded, feebly projecting ; lateral ocelli 
rather big, yellow ; anterior one very small. 

Pronotum slightly narrowing in front, with straight 
anterior margin, posteroir margin feebly sinuated; disk 
oonvex, dark chestnut-brown, somewhat velvety ; pyri¬ 
form depressions narrow, tinged with rufous; lateral 
lobes yellow, with straight inferior margin, anterior angle 
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right, posterior one rounded. Abdomen brown above 
yellowish beneath; subgenital plate strongly notched at 
apex. Genitalia (fig. 9) large, the superior part double, 
ending in a small hook, inferior part bifid. 


Fip. 



UryHopsitf microhjra, 8p, n., nmlo. 


Logs short, yellowish, a little mottled with brown. 
Anterior tibiae perforated with a rather large oval tym¬ 
panum at external face and a very small internal one. 
Posterior femora stout, a little striated with brown at 
external face; tibiae armed with seven external, six 
internal rather long slender spines ; apical spurs rather 
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long, the two large internal onen equal in length. Meta¬ 
tarsi long, rather slender, very feebly compressed, armed 
with six external, four internal denticles. 

Elytra extending to the apex of abdomen, rounded at 
apex; dorsal field dark brown, with a very small, nearly 
round speculum, divided about the middle by an arcuated 
vein ; l)i short, very distant from the first chord ; chords 
very short and arcuated, the first one united to the 
mirror by a long vein ; three oblique veins, emerging 
from the same point and diverging ; apical field long, 
presenting seven sectors and numerous transverse vein- 
lets, forming a rather regular reticulation, with narrow 
alveola*; lateral field very large, yellowish, with some¬ 
what undulated scarce veins, of wliich five free ones 
and four branches of the Sc ; this last vein is also strongly 
undulated. Wings caudate. 

Length of body 18 mm. ; length with wings 27 mm. ; 
post. fern. 12*5 mm. ; elytra 13 mm. 

This species is well characterized by its coloration and 
by the elytral venation. 

Scajmjjeduti uncimtw, sp. n. 

ScapmpeUu* HHirytivuttut Afz. & iirumi., 1804. 

Types : Njala, 17. iv. 1930, 1 J ; Njala, iii. 1930, 1 If’. 

General appearance of a big Gryllulus burdigalensin. 
Head adorned with six yellow lines on the occiput and a 
narrow interocellar band. Face feebly flattened, brown 
down to the middle of the clypeus, yellow beneath ; 
scutello-frontal suture low, ungulate in the middle; 
mandibles long, yellow r ; cheeks a little ridged beneath 
the eyes. Palpi yellow ; fifth joint of the maxillary 
palpi triangular, somewhat obliquely truncated at apex. 

Pronotum strongly transverse, with feebly concave 
anterior margin, straight posterior one ; disk slightly 
convex, testaoeous marbled with brown; lateral lobes 
with inferior margin slightly ascending backwards, 
narrowly blackish, their superior part brown, the inferior 
one yellow. Abdomen brown above, yellowish beneath. 
Genitalia presenting the same general shape as those of 
GryUulua similis, the median lobe undivided and wide at 
apex ; inferior part strongly curved (fig. 10). 

Legs yellowish, feebly mottled with brown. Posterior 
femora a little striated at external face; tibiae armed 
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with five spines on each margin, the base of the spines 
brownish. 

Elytra extending to the apex of abdomen ; sjieeulum 
wider than long. lozenge-shaped, divided beneath the 
middle by a curved vein ; two oblique veins ; apical 
field rather long, with three sectors ; lateral field nearly 
transparent, with a brown band in its suj>erior part; 
veins moderately distant, the tic bearing two branches. 
Wings caudate. 

V (allotype).—Similar to the male, with the head quito 
Oryltulne- like. Elytra a little shorter than the body, 



Fig. 9.—Genitalia ot male of Orplhjmtf microtym , «p. n., lateral view. 
Fig. 10.*- Genitalia oi main of Soaptnpedwi uminatuti^ ap. n„ dorsal view. 
Fig. 11.-- Ditto of Scapsipedu* nimitlimu up. n. 

Fig. 12.—Genitalia of male of PterohemMu* hartfremwi, ap, n. f donud 
view. 

Fig. 13.—Ditto of }*terone)Hobiit9 JruscipvH Walk, 

Fig. 14.—Genitalia of main of Anturipha omakt Chop., ventral view. 


with strong, brown, somewhat oblique veins; R bearing 
four branches; lateral field with veins a little more 
close than in the male ; tic with two branches. Wings 
caudate. Ovipositor rather short, with apical valves 
rather acute and not so wide as in (/. burdigahemw. 

Length of body, <$ 14 mm., ? 3 2*5 mm.; length with 
wings, c? 19*5 mm., $ 20 mm.; post, fern., c? 9 - 5 mm., 
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9 8*5 mm.; elytra, $ 9-5 mm., 9 6 mm.; ovipositor, 
9, 8 mm. 

This species is close to Sc, neavei Sj5st., but smaller. 
Some males are smaller than the type (11*5 mm.), with 
the head presenting almost the exact shape of that of a 
GryUuhuty with short mandibles, the face being only 
feebly flattened; the shape of the genitalia, however, 
leaves no doubt of the identity of these minor males. 
The female looks very much like Qryllulns bei-bienkoi 
Chop., but the scutello-frontal suture is lower. A micro- 
pterous form exists in this species. 

Scapsipedu# simillimus, sp. n. 

Type : Njjala, 10. iv. 1932, 1 

This species is so similar to the preceding that a com¬ 
plete description would be useless. At first sight it 
differs from it only in very small characters, the elytra 
being shorter with very reduced apical field, the speculum 
a little more trailsverse ; wings short; but the genitalia 
(fig. 11) are so completely different from those of S. unci- 
natua that the specific validity of this form is beyond 
question. As in the former species, the superior part is 
divided into three lobes, which are shorter and the median 
one notched at apex, but the inferior part, instead of 
being composed of a pair of hooked processes, forms a 
single piece, feebly carinated above and rather strongly 
emarginated at a]>ox. 

Length of body 13*5 mm. ; post. fern. *9 mm.; 
elytra 6*5 nun. 

Clmridas niyricepa Still, 1876. 

Njala, 14. v. 1930, 1 J ; v. 1934, 1 y. 

Pteronemobius sethiops Sauss., 1877. 

Pteronemobius unicolor Chop., 1934. 

Pteronemobius maculosus Sauss., 1899. 

Pteronemobius niveipalpis SjOst., 1909. 

Pteronemobius minutus Bob, 1910. 

All these species of the genus Pteronemobim are widely 
distributed in tropical Africa. 
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Pteronemobiu# acrobat us Sauss., 1877. 

Described from Sierra Leone, this species is also widely 
spread in Africa, extending in the south to Mozambique 
and in the north to South Algeria. 

1‘teronemobrun haryreavesi , sp. 11 . 

Types : Njala (E. II ary reaves, iii. 1932), 1J; 14. v. 
1932. 1 V (light trap). 

Testaceous varied with brown, the legs adorned with 
wide brown bands. Head wider than pronotum in front ; 
cranium light testaceous, with four short brown bands on 
the occiput; frontal rostrum a little wider than the first 
antennal joint, provided with two rows of long bristles. 
Face brown, shiny; cheeks brown. Antenna? light brown, 
with first two joints darker. Maxillary palpi with 
fourth joint much shorter than third, fifth large, tri¬ 
angular, rather weakly enlarged at apex ; the three first 
joints dark brown, the two last yellowish. Eyes rounded ; 
ocelli rather big, forming a triangle. 

Pronotum transverse, rather strongly naiTowiug in 
front, with straight anterior margin, very slightly convex 
posterior one ; disk feebly convex, varied with brown 
and testaceous and provided with long bristles which are 
inserted on a brown spot ; lateral lobes very dark brown. 
Abdomen brown above, yellowish beneath. (Jerci brown 
with a yellowish ring before the middle. 

Anterior femora brown except the base, which is yellow¬ 
ish ; tibia? almost entirely brownish, perforated with an 
oval tympanum at external face; metatarsi brown, with 
a wide yellow ring about the middle ; second and third 
joints brown. Median femora half brown, half yellowish ; 
tibiae brown, with two yellowish rings. Posterior femora 
rather narrow and long, yellowish, with three brown 
spots, one about the anterior fourth, occupying only half 
of the width of external face, the seoond one after the 
middle, forming a complete ring, the third at apex. Tibia? 
brown, adorned with three yellowish rings, the Bpines 
brown, with yellow base and apex; three spines on each 
margin in the female, three external, four internal, the 
first of which is tuberculiform in the male. Inferior 
apical spurs short, unequal in length, the two large 
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internal ones long. Metatarsi yellowish, with a brown 
band in the middle. 

Elytra brownish ; speculum small, nearly triangular, 
divided posteriorly into two cells, of which the internal 
very small, occupying scarcely half the internal margin ; 
Di and chords long, nearly straight ; lateral field brown, 
with four parallel veins. Wings long, caudate. 

$ (allotype).—Elytra brown, with rather strong, some¬ 
what irregular veins, five in number ; transverse veinlets 
scarce, yellowish. Wings caudate. Ovipositor long, 
straight, with strongly denticulated apical valves, the 
teeth directed backwards. 

Length of body 5*5 mm.; length with wings 9-5 mm. ; 
post. fern. 4-5 mm. ; elytra 3-5 mm. ; ovipositor 3-2 mm. 

All the specimens are macropterous ; they present 
small variations in the elytral venation. The general 
coloration is very much like that of P. faacipes Walk., 
from India, from which the present species differs in the 
somewhat longer posterior femora and in the rather 
different shape of the genitalia (figs. 12 & 13). It is the 
second known African species of this Oriental group, the 
other being P. occidentalis Chop., from Morocco, which 
looks very much like P. hargreavem but is of a much 
lighter general colour, resembling the Oriental P. csikii Bol. 

Pferonemobius amplipennis, sp. n. (Fig. 15.) 

Type : Njala, 27. ix. 1932, 1 

Small, blackish brown, shiny. Head wide, brown, 
with strongly sloping forehead ; frontal rostrum wide. 
Face brown. Antenna* brown at base, followed by 
a rather long whitish part, and again brown from 
the middle to the apex. Palpi brown ; fourth joint of the 
maxillary palpi shorter than third, fifth very large, in 
the shape of a rather wide triangle. 

Pronotum transverse, a little narrowing in front, with 
anterior and posterior margins straight, provided with 
bristles ; disk a little convex, uniformly blackish brown, 
presenting a light pubescence and long sparse bristles; 
lateral lobes of the same oolour as the disk, with feebly 
expanded inferior margin. Abdomen brownish; sub¬ 
genital plate short and wide. Oeroi brownish. 

Legs rufous, pubescent. Anterior tibiae perforated at 
external face with a large oval tympanum. Posterior 
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femora rather stout, unicolorous. Tibiae bearing three 
external and four internal spines, the first of which is 
tubereuliform; these spineN are brown, with yellow base 
and apex ; inferior apical Rpurs quite unequal in length, 


Fig 15. 



Pteronenwbiua amplipenni* t «p. n., male. 


the internal one much the longer ; the two large internal 
spurs very long. Metatarsi long, brown. 

Elytra blackish, shiny, wide, rounded at apex ; speculum 
strongly transverse, presenting a large oeD extending 
all along the internal margin ; space between the oblique 
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vein and Cu very wide; Di and Ob long and nearly straight; 
apical field almost inexistent and without veins ; lateral 
field high, blackish, with five straight, very regular veins. 
Wings abortive. 

Length of body fi mm. ; post. font. 4 mm. ; elytra 
3-5 mm. 

This species is very remarkable, and quite different from 
other African Pterovemobim both by its coloration and 
by its wide elytra, with somewhat convex margins. 

Trigonidivm cicindeloides Ramb. 1836 ( — Trigonidinm 
atrum Walk.). 

Trigonidinm guineense San ns., 1877. 

This species is probably merely the macropterous form 
of the preceding. 

Rhicnogryllus foams ('hop., 1918. 

Njala, 27. xii. 1927, 1 ?. 

Anaxipha dimidiatipes Bol„ 1910. 

Njala, 14. xi. 1928, l J ; vii. 1934, 1 ?. 

Anaxipha gilm Karsch, 1893. 

Anaxipha maxima Chop., 1918. 

Njala, 11. iv. 1932. 1 ?. 

Anaxipha omata Chop., 1937. 

This species, described from East Africa, presents 
usually a very distinct pattern of the head, which is adorned 
above with four brown lines ; it is rather close to A. con- 
taminata Karsch, in which the head shows a transverse 
brown band. The genitalia (fig. 14) are rather short, 
very feebly incurved, and finely denticulated. 

Cyrioxipha viUosa Chop., 1934. 

Njala, 22. iii. 1934, 1 <?. 

Anacyrtoxipha albof ibialis La Baume, 1911. 

Njala, 1. iv. 1932, 1 ; 1. vi. 1932, 1 

The male of this species was not known ; it is one of the 
prettiest Trigonidiuue, which shows a combination of 
greyish, brown, and pure white colours. The elytra are 
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greyish, very pubesoent. looking narrower posteriorly in 
consequence of the deviation of the median vein, which 
comes somewhat on the dorsal field. Venation very 
peculiar and difficult to elucidate; Ax\ plain; Ax‘2 
united at base to Ax$, which is itself joined to An ; R and 
Rs simple ; apex of elytron occupied by a few large very 
irregular cells ; M white as well as the small veins which 
join it to R ; lateral field brown just as a small ovoid 
space at the apex of M ; three veins in the lateral field. 
Wings lengthily caudate, very pubescent. 

length of body 6-5 mm.; length with wings 9 5 mm. 

Trigonidomorpha pallipes , sp. n (Fig. 16.) 

Types: Njala, 8-14. v. 1932. 1 (light trap): 

17. iv. 1925. 1 9, at light. 

(J.—Small, narrow, brownish, with yellow logs, a little 
shiny. Head a little wider than pronotum in front ; 
forehead sloping and feebly flattened, finely pubescent ; 
frontal rostrum a little narrower than first antennal 
joint, yellow at apex. Face short and wide, brownish, 
with h small yellow, somewhat callous band extending 
from the inferior angle of t ho eye to the clypeus. Antennas 
yellowish, with first two joints brown. Palpi yellow'; 
fourth joint of the maxillary palpi much shorter than 
third, fifth large, triangular, straightly truncated at apex. 

Pronotum transverse, a little narrowing in front, 
with feebly convex anterior margin, posterior one a little 
sinuated ; disk nearly flat, a little shiny, light brown, with 
a yellowish spot on each shoulder near the posterior angle ; 
pubescence rather scarce and mixed with a few long brown 
bristles ; lateral lobes high, with straight inferior margin, 
anterior angle rounded, their superior part of the same 
colour as the disk, the inferior part yellowish. Abdomen 
brown above, yellowish beneath ; subgenital plate long, 
narrowing towards the apex, with a small projection in 
the middle of the posterior margin. Oerci yellow. 

Legs yellow, pubescent. Anterior tibiae perforated on 
both sides. Posterior femora rather narrow, unicolorous, 
with a row of about ten bristles along the internal inferior 
margin. Tibiae with yellow spines, the largest internal 
spur scarcely longer than the spines. 

Elytra brownish, with rather strong, yellowish veins 
and a rather wide light band on the humeral edge; 
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venation irregular, with rather neat anal van and a 
suggestion of a mirror, formed by the diagonal vein, 
which is divided in the middle; the apical part of the 
elytron is occupied by two large and three smaller cells ; 
chords straight, the second one extending to the apex of 
elytron; oblique vein also nearly straight and ending 


Fir 18 . 



Trigonidomorpha paflipe *, Bp n., male. 

in the angle of the mirror; lateral field brown, with four 
rather regular veins, of which the second one is very short. 
Wings caudate, brown, a little pubescent. 

$ (allotype).—Very similar to the male in its general 
shape and colour, but with more regular, almost longi¬ 
tudinal elytral venation; Ax 1 and Ax2 united about 
Ann, 4 Map. N. Hist. Ser. 11, Vol. i. 5 
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the apical fourth, the first one joined to An a little farther ; 
Cu divided quite near the apex; transverse veinlets 
weak and not very numerous, forming long areolse. 
The part of the left elytron which is covered is trans¬ 
parent, with rather irregular venation. Ovipositor rather 
long, feebly curved, with very long apical valves, pre¬ 
senting smooth, parallel margins in their two basal 
thirds, the a|)ox strongly denticulated. 

Length of body 6 mm.; length with wings 9-5 mm. ; 
post fern. 4-5 mm. ; elytra 5 mm. ; ovipositor 3 mm. 

This species is quite distinct both by its coloration and 
by the elytral venation. 

Cycloptiloides chatamyi ('hop., 1918. 

Njala, 19. iv. 1930, 1 $. 

Acanihoplmlm acviua Sauss., 1877. 

Njala, 17. iv. 1930, 1 

Pentacentrus temllus Karsoh, 1893. 

Gryllsmimvs chopardi Ebner, 1935; Ghopard, 1936, 
Ann. & Mag. Nat. Hist. (10) xvii. p. 541. 

Njala, iii. 1932. 7 9 - 

Paragryllns Hmosva Walk., 1871. 

Described from Sierra Leone, this remarkable species 
has never been found again. 

Homaeogryttva teasellahia Serv., 1839. 

Phce/yphilacns funesla Walk., 1871. 

Known from the type-specimen only. 

XenogryUna eneoptennde,a Bol., 1890. 

Njala, 27. v. 1928, 1 ; 21. vii. 1932, 1 £. 

Euacyrtua biviUutm (Ju£r., 1844. 

Family Trldaetylida. 

Tridactylua mriegatua Latr., 1809. 

Tridactylua madecaaeua Sauss., 1896, 
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Tridactyl ns digilatm C'oq., 1804. 

Tridactylm minor Chop.. 1920. 

Pokuna, 1 J. 

Tridactylm crassicornis (!hop., 1920. 

Takpoina, 3 ,J. 

Tri dactyl us faridorsum, sp. n. 

Type ; Njala, ix. 1934, 1 

Small; brown, with a wide yellowish hand on the back ; 
feebly shiny. Forehead very wide, yellowish ; face 
brown, rather coarsely punctured. Lateral ocelli big, 
rounded, the anterior one smaller. Antennas composed 
of ten joints, the first three yellowish, shining, the following 
ones brown, very pubescent ; third join! long, fourth to 
seventh very short, eighth to tenth long. Palpi yellow, 
with brown last joint. 

Pronotum wide, rather convex, yellowish above, 
brown on the sides ; inferior margin of the lateral lobes 
strongly notched, anterior angle straight, posterior 
angle a little produced, provided with a bristle. Abdomen 
brownish above, yellowish beneath; subgenital plate 
wide, straightly truncated; last tergito deeply furrowed, 
with ciliated margins ; supero-anal valve brown, trun¬ 
cated at apex ; inferior valve presenting a small triangular 
rufous prominence. Oerei with first joint brown, second 
yellow ; process of the anal valvos yellow. 

Anterior legs yellow ; internal inferior margin of the 
femora provided with a dozen flattened hairs; tibia? 
wide, a little furrowed at internal faoe, armed with 
four spurs. Median femora yellow, with a brown spot 
near the apex ; tibi® much dilated with parallel margins, 
varied with yellow and brown. Posterior femora dark 
brown, with yellow base and extremity. Tibi® yellowish, 
weakly denticulated at base and bearing three internal, 
four external latnell®; inferior apical spurs very long 
and narrow; lamell© and spurs yellow. Metatarsus 
a little shorter than the small spurs, in the shape of a 
narrow ovoid. 

Elytra brown, with an oval yellow spot near the suture; 
lateral field yellowish from the subcostal vein, which is 
strongly sinuated. Wings very long, whitish, a little 

5* 
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iridescent, feebly darkened towards the apex and along 
the superior margin. 

Length of body 4-5 mm. 

This species looks very much like T. madecassus, but 
is much smaller and the base of elytra is finely shagreened 
instead of being punctured. The coloration seems charac¬ 
teristic, but it is not certain that it is not variable. 


VT1I. ~A new Sjtecies oj Cooperia ( Nematoda ) from 
Cattle and Sheep. By H. A. Bayijs, M.A., D.Sc., 
Department of Zoology, British Museum (Natural 
History). 

Thk species here described was, so far as the writer is 
aware, first found in the Federated Malay States by 
Mr. G. B. Purvis. F.R.C.V.S. Among a collection of 
helminths received in 1933 from Mr. Purvis there were 
two sets of specimens which the writer provisionally 
determined as Cooperia ? africana Mhnnig, 1932. One 
set had been collected from the small intestine of a calf 
at Seremban. F.M.S., in February 1933, the other from 
the Hmall intestine of a sheep (imported from Australia) 
at Malacca in April 1932. In May 1937 some specimens 
of what appeared to be the same form were received from 
Dr. F. H. S. Roberts, of the Animal Health Station, 
Yeerongpilly, Queensland. These had been collected 
from the small intestine of cattle at Townsville, Queensland, 
in March 1937. Further specimens obtained from cattle 
at Clifton, Queensland, in June 1937, were received later 
from Dr. Roberts. 

In every case, except the Seremban calf, the specimens 
sent consisted of males only. This was probably due 
to the difficulty of distinguishing the females of different 
species of Cooperia when, as is usually the oase, they 
occur together. 

As already stated, it was at first thought that the 
species might be identical with C. africana, a form 
described by MOnnig (1932, 1933) from the eland ( Tawro- 
tragus oryx) in Kenya. Through the kindness of Dr. P. J. 
du Toit, Director of Veterinary Services, South Africa, 
the writer has now had the opportunity of examining one 
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of Mttnnig’s three original male specimens of C. africana, 
and is satisfied that it represents a different species. The 
form from Malayan and Australian cattle and sheep is 
accordingly regarded as a new species, and the specimens 
from the calf at Seremban are designated as the types. 

Cooperia apatulata , sp. u. 

The male measures 6-3-7-5 mm. in length, the female 
6-1 -7-8 mm. The thickness of the body increases gradu¬ 
ally, in the male, from the anterior end to the bursa, 
and in the female from the anterior end to the region 
of the vulva, where there is a pronounced swelling. Tho 
thickness of the male just in front of the bursa is about 
0-16-0-21 mm., and in tho middle region of the body 
about O'1-0-13 mm. The maximum thickness of tho 
female (just in front of the vulvar flap) is 017-0-24 mm., 
and the thickness in the middle region about 0-1 0-13 mm. 
There is a slight inflation of the cuticle of the lioad, 
measuring 0-036-0-04 mm. in diameter. The diameter 
of the head, without tho cuticular inflation, is 0-028- 
0-03 mm. The cuticle of the body is raised into twelve 
transversely striated longitudinal ridges. The oeso¬ 
phagus measures 0-35-0-41 mm. in length in the male, 
and 0-4-0-44 mm. in the female. The nerve-ring is 
situated at 0-22-0-28 mm. from tho anterior extremity. 
A pair of very small and inconspicuous cervical papilla? 
was seen in one male and in one female, in the former 
they were situated behind the posterior end of the oeso¬ 
phagus, at a distance of 0-425 mm. from the anterior 
extremity ; in the latter in front of the end of the oeso¬ 
phagus, at 0-39 mm. from the head-eud. An excretory 
pore was detected in one female at 0-3 mm. from the 
anterior end. 

The bursa of the male (fig. 1) differs little from that of 
C. punctata (v. Linst.) or V. africana Monnig (see Mttnnig, 
1933, fig. 21). The dorsal ray gives off, just before its 
bifurcation, a pair of lateral branches which have their 
terminations on the inner side of the bursa. There is a 
very slight swelling at the base of each of these branches, 
on its outer surfaoe. The tips of the main branches 
are slightly notched and irregular, with an indication 
of a very small lateral branch. The antero-lateral ray 
is very stout and the latero-ventral ray the next stoutest. 
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The genital cone in ol the form indicated in fig. 2. 1 | ie 

portion of it which forms the posterior or dorsal lip of the 
cloaoal aperture is supported by a ohitinoid structure 
with a strong, posteriorly directed, conical process. On 
either side of this there is a papilla with a ventral termina- 
tion and an elongate pulp. The anterior or ventral lip 
also contains an elongate, conical, papilla-like structure 
with a slightly swollen base. The spicules provide the 


Fig. I. 



vontro-vontral ray. 


most distinctive specific character. They are of the form 
indicated in figs. 1, 3, and 4. In its distal third each 
spicule carries a very pronounced semilunar ventral 
flange. This is part of the relatively solid chitinoid 
ventral wall of the spicule, and presents a narrow edge 
in ventral view, being much flattened laterally. Imme¬ 
diately in front of it there is a kind of pookot or reoess, 
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Fig. 2 .—Cooperia tpatulata , sp. n, Genital cono of mule; ventral view. 
Fig. 3,—Ditto. Spicules of male ; ventral view. 

Fig. 4.—Ditto. Right spicule of male, from right side. 

Fig. &.'~~<Jooperia africana Mdnnig. Spicules of co-type; latero-ventral 
view. (Drawn to the same scale as figs. 3 and 4 .) 
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with concentrically wrinkled or striated walls. The distal 
portions of the spicules, in some views, appear to be 
invested with delicate membranous sheaths (fig. 3). In 
shape the spicules are very similar to those of C. africana 
(fig. 5). The ventral flange is, however, much more 
highly developed, w hile then* appears to be a corresponding 
reduction of the membranous expansion on the dorsal 
side of the shaft in the same portion of the spicule. The 
size of the spicules is also considerably greater. In 


Fig. o. 



Cooi*ua Hpatulata, sp, n. 

Vulval legion at female ; lateral view. ovtj t$ o\ejector ; 
* . * * sphincter* ; i\, vulva. 


( 7 . africana, according to Mttnnig, the spicules measure 
0*191-0*206 ram. in length. In the oo-type specimen 
examined by the writer the spicules measured 0*165 mm. 
and 017 mm. respectively. In C. apatvlata the spicules 
vary in length between 0*23 mm. and 0*29 mm. 

The tail of the female is 017-0*21 mm. long. The 
vulva is situatod at a distance of 1*4-2 ] mm. from the 
posterior extremity. Jt opens on the posterior Burfaoe of a 



(Jn a new Svrpulid Polychwk from tiuwejc. 73 

flap which projects from the ventral side of the body 
(fig. 6). At the point of origin of this flap the body is 
conspicuously swollen, while behind the flap its diameter 
is suddenly reduced. The combined length of the two 
ovejectors, including their sphincters, varies between 
0*3 mm. and 0*55 mm. The eggs measure 0-068- 
0 082 mm. x 0 034-0*042 mm. 

Schwartz (1928) included ten species in his key to the 
genus Cooperia. Since that time at least twelve more 
have been described, though some of them are probably 
synonyms. The present form appeal's to approach 
more closely to C . africam Mtinnig than to any other 
known species, but may be distinguished from it by the 
shape and size of the spicules. 

The type-specimens arc in the British Museum (Natural 
History). 
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IX.— On a new Species of Serpulid Polyektefe from the 
Shoreham Harbour Canal , Sussejc. By (\ A. Monro, 
Department of Zoology, British Museum (Natiral 
History). 

Mr. R. C. Fisher, of the Department of Sciontitio and 
Industrial Research, kindly submitted to me some small 
Serpulids sent to him by the Brighton, Hove, and Worthing 
Gas Company. These Serpulids grow in great quantity 
in Shoreham Harbour Canal, where they form an in¬ 
crustation about an inch thick on pontoons, the bottom 
of boats, etc. The incrustations bear a strong sujjerfieial 
resemblanoe to Saltnacina. Now the water in Shoreham 
Harbour Canal differs considerably in temperature from 
that of the English Channel. According to some figures 
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very kindly supplied mo by the management of the 
Brighton, Hove, and Worthing Gas Company the water 
temperaturen taken in the canal on the 14th of September 
of thin year at one foot below the surface two hours 
after high water at average neaps showed an average of 
72*4 5 F., and on September 21flt, J937, at the highest 
spring tide of the year, 71" F., the temperature of the 
Channel water being given as 59° F. and 58° F. respectively. 
Similarly the temperatures six feet below the surface on 
September 23rd of this year showed an average of 70*5° F., 
that of the Channel water being given as 60° F. 

The installation of new and more efficient lock-gates 
in 1932, and the discharge of large quantities of hot 
sea-water into the oanal from the power-station of the 
Brighton Corporation Electricity Company, seem to have 
caused a gradual rise in temperature over the last three 
years, the average temperature of the water in December 
1935 being given as 58° F., in October 1936 as 62° F., 
and, as already stated, in September of 1937 as 72*4° F. 
Salinity tests made on the 14th of October, 1937, revealed 
no difference between the oanal water and that of the 
Channel. 

The Serpulid is close to Hydroides norvegica Gunnerus, 
known from the Arctic to the Indian Ocean, and fairly 
common on the British coasts, but it presents certain 
features which, in my opinion, justify the establishment 
of a new species. 

Genus Hydkoidks Gunnerus. 

Hydroides inconstant, sp. n. 

Occurrence .—Nhoreham Harbour ('anal, Sussex, 

Description - A small Serpulid measuring 5-10 mm. 
including the branchiae by c. 0*5 mm. for about 40 chas- 
tigers, of which seven are thoracic. 

The gills are variably banded with purple, red, or brown, 
and there is a purple patch on each side on the base 
of the branchial plumes on the inside. The paired 
branchial lobes each have nine branchiae with naked 
filiform tips (fig. 1). There is a low, thick, oblique palmar 
membrane higher ventrally than dorsally. The operculum 
(fig. 2) is borne on a long rounded peduncle having neither 
radioles nor wings. It is funnel-shaped, with a slightly 
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concave top divided into about twenty teeth, winch may 
be blunt or pointed. From the centre of this cup there 
arises a short column surmounted by a crown of about 
twelve spines, each furnished with two pairs of lateral 
teeth. The operculum is more commonly on the left 
side, but sometimes on the right. On the opposite side 
there is a short club-shaped pseudoperculum. In a few 
examples the opercula are paired; in a number the 
distal crown of spines is absent and only the proximal 
cup is present. Between the bases of the opercular 
jjeduncles there is a thick rectangular process with 


Fig. 2 . 



Hydropic* incrurtan*, 8p. u. 

Fig. 1.—A single bronchia. 
Fig. 2.—Operculum. 


a more or lean straight anterior border. The mouth lies 
between a pair of small parallel lips. The collar is large, 
widely open dorsally, and ventrally reflexed. It is 
entire except at the sides, where it joins the thoracic 
membrane. There is a pair of eye-spots in the first 
segment. The thoracic membrane is wide and at its 
hinder border forms a kind of free collar on the ventral 
side. 
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The collar-bristles are remarkable. They are of two 
kinds, faintly serrated capillaries and bristles with hispid 
tips, a central emarginate smooth area, and below this 
a fin-like expansion covered with fine denticles and 
having at its most distal point a pair of teeth larger than 
the rest (fig. 3). The remaining thoracic bristles are 
simple lightly bordered blades (fig. 4). The thoracic 
uncini (fig. 5) are pectiniform, and have eight or nine more 
or less equal teeth above the inferior boss. In the anterior 
part of the abdomen each segment carries two or three 
trumpet-shaped bristles (fig. 6), and in the posterior part 
these are replaced by simple capillaries. The abdominal 
hooks (fig. 7) are very small and difficult to see. They 
appear to be similar in form and number of teeth to the 
thoracic hooks, but considerably smaller. The body 
ends in a pair of small lobes. The females are producing 
eggs about 40 p in diameter. 

The tube is white, sinuous, and very faintly trans¬ 
versely wrinkled, but there are no longitudinal ridges. 
They may reach a length of c. 45 mm. 

They form dense polyp-like masses, standing out about 
an inch above the substratum. 

Remarks .—This is either a new species or a juvenile 
neotenio form of Hydroidce norvegica. The differences 
between the present form and a normal adult U. nor¬ 
vegica are these: the present form has a maximum length 
of about 10 mm. for c. 40 ohtetigers, and H. norvegica 
goes up to about 30 mm. for c. 100 chsstigers. if. nor¬ 
vegica has 15-20 pairs of gills and the present form only 
nine. The collar-bristles are very different from those of 
H . norvegica, being typical of a young Hydroidea. The 
hooks have nine teeth as against seven in H. norvegica, 
and their shape is rather different, for they do not show a 
marked difference in size between the basal tooth and 
the rest. The present form is reproducing itself aotively, 
and I was informed looally that it has not been found 
outside the canal gates. 

Fauvel (1911, p. 437, pi. xxi. figs. 55-58) describes 
some email Hydroidea from Bouohir in the Persian Gulf. 
These have a length of 7—8 mm. and oollar-bristles exactly 
like the present form. He attributes them to H. norvegica, 
and similarly Olapar&de (1870, p. 527, pi. xiv. fig. 4) 
describes an Eupomatue trypanon from the Gulf of Naples 
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which is generally regarded as a young H. norvegica. 
In the latter the collar-bristles show a much later stage 
of development than those of the present form. 

If this is a new species, and it is more convenient to 
treat it as such, it has probably been introduced on the 
keel of a ship from a warmer climate. An analogous 
case would be that of another small Serpulid, Merrierella 
evigtnatira Fauvel, which was found almost simul¬ 
taneously some years ago in the brackish water of the 
London Docks and of the canal at Caen, in Normandy. 
It has since appeared in a variety of brackish-water 
habitats in Europe and America, and is now thought to 
have originated in a braokish-water lake on the east coast 
of the Indian Peninsula. 

On the other hand, it is quite possible that the high 
temperatures in the canal have had a selective effect 
on the rate of growth of the gonads of //. mrwgica, and 
so produced a neotenic race, which reproduces itself 
but does not attain to normal development. This is a 
matter that experiment alone can decide. If the sub¬ 
jecting of specimens of this form to a gradual reduction 
in temperature resulted in the appearance of the normal 
H. norvegica the matter would be settled. 
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X.—Crooidura samaritana Bate : a Correction. 

By Dorothea M. A. Bate. 

In the September number of this Journal (p. 897) several 
species of mammals from the Wady el-Mughara Caves in 
Palestine were described as new. In October I received 
a letter from Dr. Qlover M. Allen, of the Museum of 
Comparative Zoology, Harvard College, Cambridge, Mass., 
U.S.A., drawing my attention to the fact that the name 
given to one of these species, Crocidura Xanthippe, had 
already been used. This specific name had been given 
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by Dr. Wilfred H. Osgood to a Recent shrew from East 
Africa in 1910 (Publ. Field Museum Nat. Hist. (Zool.) 
vol. x. no. 3, p. 19). 

The full account of the fossil fauna of the Wady 
Mughara Oaves was then about to be published, but 
through the courtesy of Mr. Mulgan of the Clarendon 
Press I was able to have an erratum slip inserted in 
Part II. of ‘ The Stone Age of Mount Carmel,’ Garrod 
and Bate, 1937. This slip reads in part as follows 

*• For Crocidura Xanthippe Bate (preoccupied) read 
Crocidttra samaritana nom. nov.” 

The following will bo the synonymy : — 

Crocidura samaritana Bate. 

Croeidura Xanthippe Bale, 1937, Ann. & Mag. Nat. Hist. (10) xx. 
p. 308. (Name preoccupied.) 

Croeidura samaritana, nom. nov., Bate, in Qarrod and Bate, 1037, 
* Tho Stone Age of Mount (’ermol,’ i. part u. p. 139. Oxford. 


XI.— Descriptions and Records of Bees. —CLXV1. 

By T. D. A. Oockerklt,, University of Colorado. 

Thb holotypes of new species and varieties described in 
this and all subsequent parts of this series will be found 
in the British Museum, unless the contrary is stated. 

Apis mellifera L. 

Morocco : Asni, August 1930 ( Cockerell , W. P. Cockerell, 
A. Mackie ); Ifrane (A. Maekie) ; Tangier, July 31 
(Cockerell). 

These are all typical A. mellifera, but one from Arround, 
1900 m., in the Atlas Mts., Aug. 10 (A. Mackie), is 
var. mmica Pollmann. 

Halictus vUrapanms, up. n. 

<J.—Length about 4 mm., anterior wing 2*7. 

Black, with long-oval abdomen and very little pubes¬ 
cence, the face not conspicuously hairy, the thin hair on 
the postscutellum not hiding the surface ; broad apical 
band on olypeus, labrum, ana mark on mandibles cream - 
colour; tubercles black but shining, so that in some 
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tights it in possible to imagine a pale spot; head approxi¬ 
mately round seen from in front, but the clypeus pro¬ 
jecting ; front very densely and minutely punctured ; 
antennae stout, of moderate length, not moniliform, the 
scape short and black, the flagellum pale red, darker 
above; tegulae pale testaceous, not punctured ; meso- 
thorax and scutellum polished, with very minute well- 
separated punctures ; postscutellum large, plicatulate at 
base : area of metathorax a broad curved band, its 
length in middle not quite equal to that of poBtBcutellum, 
its surface almost smooth, with very fine oblique striae, 
and very short irregular plicae at extreme base ; posterior 
truncation rounded at sides and above, without sharp 
margins. Wings hyaline, stigma and nervures very pale, 
the stigma with a brown margin ; first recurrent nervure 
joining second cubital cell near end. Front tibia testaceous 
in front, middle tibia with a light stripe going its whole 
length, hind tibia with the same, but seen from in front 
black, with each end light; tarsi very pale yellowish, 
apically becoming reddish, but not dark, front tarsi 
notioeably long. Abdomen shining, without hair-bands 
or spots, the suture between first and second tergites 
depressed. 

Morocco : Asni, Aug. 1930 (Alice Mackie). 

Halirtus perminutus, sp. n. 

<?.— So similar to the last that I had considered it 
identical, but it must be separated on account of the 
following characters:—Head broad-oval, clypeus more 
produced, labrum pale reddish; supraolypeal area 
brilliantly polished (dull in H. nltraparims ); flagellum 
black above, though pale red beneath; the polished 
mesothorax with no median groove ; punotures of raeao- 
thorax and scutellum stronger; area of metathorax a 
little longer than postscutellura, with distinct parallel 
plicae reaching about two-thirds of the way to apex ; 
legs darker, the middle and hind tibiae black, without the 
longitudinal light stripes. Tubercles black, not light- 
spotted as in H. amicus Okll., which has very long antennae. 

Morocco : Asni, Aug. 1930 {Alice Mackie). 

These two very minute species will be recognized by 
their size, the dark tubercles but light spot on mandib l e s, 
and the flagellum red beneath. H. minutulue ffobenck’ 
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which might seem allied by the tables, is much larger, 
with quite different antennae. H. brevicomis Sohenck, 
which has the flagellum red beneath, is also much larger. 
H. glabriuaculm Mor. ( granulosus Alfk.) resembles 
H. perminvtus, differing by the brown nervures and white 
hair on face. 

HaUctvs minutvlxia apeevligerna, nom. nov. 

Haltelu* minutulus sptculiffru* Cockerell, Amer. Mu*. Novftatea, 
1937 (Siberia), nom. preocc. 

Halictns ( Evylasua ) tinitinenaia, sp. n. 

9 . —Length about 5-5 mm., anterior wing about 4 mm. 

Black, rather robust, with broad abdomen, the hind 
margins of the tergites narrowly and obscurely reddened ; 
pubescence greyish white, not abundant, forming cunei¬ 
form patches at lateral bases of second and third tergites, 
but these are inconspicuous ; head large, rather long 
oval or oblong, the clypeus projecting ; flagellum obscurely 
brown beneath ; mandibles rufoscent subapically ; clypeus 
shining, coarsely punctured ; supraclypeal area elevated, 
highly polished in middle ; front dull, narrowly shining 
along orbits ; vertex shining ; mesothorax dullish and 
densely punctured, with a strong median sulcus ; scutel- 
lum shining on disc, with a alight median depression ; 
postscutellum dull, not densely tomentose ; area of meta¬ 
thorax rather short, with fine parallel plicae, the apex 
thiokened and shining, but not sharply margined; posterior 
truncatipn dullish, the sides distinctly margined only on 
lower part; mesopleura dull and densely punctured; 
tegulse shining dark reddish brown. Wings strongly 
greyish, stigma dusky reddish, nervures pale; by trans¬ 
mitted light the stigma appears bright ferruginous. 
Legs black, with pale hair, light yellowish on inner side 
of hind basitarsi. Abdomen moderately shining, the 
first tergite highly polished. Microscopical characters: 
front excessively densely punctured, the intervals between 
the punotures crossed by fine lines ; punctures of moso- 
thorax on a minutely tessellate surface; tegulse not 
punctured; first recurrent nervure almost meeting 
inteTcubitus; hind spur with five rather short spines; 
apioal part of area of metathorax rugose, with a more or 
less reticulate effect; abdomen finely but very distinctly 
Ann. & Mag. N. Hist , Ser. 11. Vol. i, fl 
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punctured, the apical parts of first two tergites well 
punctured, the apical part of third also punctured, hut 
finely transversely lineolate at the junction of apical 
and basal parts. 

Morocco; Tinitine, in the High Atlas, Aug. 10, 1930 
{Alice Mackie). 

Certainly close to H. punctatissimns Schenek. but tho 
pubescence of the abdomen is different. Tt much resembles 
H. intermedins Sohenok, but is easily distinguished by the 
longer hoad and duller mesothorax. The much larger 
elongate head at once separates it from H, minvtissimus 
Kirby. H. yriseohis Mor. {dvbitabilis E. Saund.) is 
considerably smaller. H. buccalis IY*re& has a different 
abdomen, with large white hair-patches on second and 
third tergites. In Bliithgen’s table in Deutsch. Ent. Zeits. 
1935, p. 115, this runs to H. demaensis Bltithg., from 
Oyronaica. differing by the lack of broad pallid margins 
to tergites. 

Holictus rill os ulus perlautus , subsp. n. 

$ (type).—Wings very clear hyaline, stigma pale red 
with a dusky margin, nervures pale ; seutellum with a 
strong modian sulcus; area of metathorax strongly 
shining. 

Wings and stigma more dusky ; area of metathorax 
with a thickened shining margin ; surface of abdomen 
minutely hairy. 

Morocco: Asni (type-locality), one male, Aug. {Cockerell), 
one female {W. P. Cockerell ); Ifrane, two males, one 
unusually small ( Cockerell , A. Mackie). 

At Tangier, July 30,1 caught a female with more dusky 
wings and stigma, the area of metathorax without the 
thickened margin, and with the plicae running to the apex. 
This must be referred to H. viUosvlus Kirby, proper, though 
compared with a specimen from St. Helen’s, Isle of Wight 
{W. P. Cockerell), the head iB distinctly broader and the 
area of metathorax is longer. Specimens from Innsbruck 
{Friese) and Budapest {Hedicke) have the sculpture of 
the metathoraoio area very fine and inconspicuous, and 
seem to constitute another race. Blttthgen has recorded 
both sexes of H. viUosvlus from Asni—no doubt, the race 
now described. He refers to the species (Deutsch. Ent. 
Zeits. 1922) as “so stark variierenden,” I wondered 
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whether H. / muperatuhllns Strand, described from 

Algeria, could be the same as the Awni insect; but the 
description does not suggest this at all, and Alfken (M6m. 
Soc. Ent. Belg, 1914, p. 193) says that Algerian specimens 
of H. viUosiilns do not differ from German ones. 

Bliithgen states that H. medinai Vachal, from Spain, 
is H. vilhmdus. I do not see how this can be, as it is 

based on a male 6 to 7 mm. long, the clypeus “ limbo 

apioali flavo maculato.” The endemic bees of Morocco 
are to be sought principally in the Atlas Mts., the fauna 
and flora about Tangier and along the coast generally 
being more European in typo. 

Hylseus breviacapm y sp. n. 

<J.—Length about 4-5 mm., anterior wing 3*8. 

Black, with the first tergite bright ferruginous ; face, 
narrow border of prothorax (not reaching tubercles), 
tubercles, femora broadly at apex, and all the tibiae and 
tarsi very bright yellow ; mandibles black ; face rather 
broad, but orbits converging below; yellow supra- 
clypeal mark large and broad ; lateral marks like feet 
on tip-toe, with slender ankles, extending upward along 
the orbits, leaving the orbit a little at upper end, and 
bulging a little on inner side next to antenna ; scape 
very short, entirely yellow in front; second joint with a 
yellow spot; flagellum light red beneath ; tegulae pellucid, 
with a yellow spot. Wings hyaline, stigma and nervures 
light brown; first recurrent nervure meeting inter- 
cubitus. Thorax dull black, the disk of mesothorax, 
scutellum, and area of metathorax shining; mesothorax 
strongly punctured ; area of metathorax very coarsely 
reticulate. First tergite strongly punctured, but shining; 
no hair*bands or spots on abdomen. 

Morocco : Asni, Aug. 1930 (W. P. Cockerell ). 

Related to H. xanthopoda Vachal (achmiedeknechti Friese), 
but distinguished by the red first tergite, the duller and 
strongly punctured mesothorax, and the very much shorter 
scape. 

Hylmts psilurus, sp. n. 

cf, —Length about 5 mm., anterior wing 4. 

Rather robust, black, with cream-coloured markings; 
face yellowish white, labrum and mandibles with light 
marks; supraolypeal area obtusely pointed above; lateral 

0 * 
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marks extending upwards along orbits, the inner portion 
opposite middle of tmpraclypeal mark, with its upper end 
transverse; head somewhat elongate, the face broad 
but much longer than wide; scape black, with a light 
stripe ; flagellum reddish brown beneath ; upper bonier 
of prothorax thickened, yellow, with a linear interruption 
in middle; tuberoles yellow ; thorax mainly dull, but 
scutellum shining; mesothorax strongly and closely 
punctured, the punctures running more or less in rows; 
scutellum with similar punctures, but not so dense; 
area of metathorax irregularly reticulate ; tegulse brown, 
with a yellow spot. Wings greyish, stigma and nervures 
brown; first recurrent nervure joining first cubital cell 
near end. Legs black, with the front tibitB yellow in 
front, the middle and hind tibiae with nearly or quite the 
basal half pale yellow, and the middle and hind basitarsi 
light except at apex. Abdomen shining; first tergite 
with very weak sparse punctures, and a little fringe of 
white hair at each side of apical margin. 

Morocco : Fez, Sept. 1, 1930 ( Cockerell ). 

The following table separates this from several similar 
males :— 

Upper border of prothorax all bUek .... 1. 

Upper border of prothorax partly or 


nearly all light. 3. 

1. Tubercles black ; scape with a light mark, annulaiutt L. 

Tubercles with a light mark. 2. 

2. Scape with a light mark ; face broader .. burinuatu* Foerster. 

Scape all black ; face narrower. nivalin Morawitz. 

3. Prothorax above with two white mark*, 

shorter than the interval between them . punctufaH&Hmus Smith. 
Prothorax above pale yellow, with only 
a linear interruption ; face narrower... pmlurwf, up. n. 


Hylsem UneoMlus , sp. n. 

?.—Length about 4 mm., anterior wing 3*4. 

Black, rather robust, the cream -coloured markings 
consisting of lateral face-marks, continuous band on upper 
margin of prothorax, tubercles broadly (nearly, but not 
quite, reaching transverse band), elongated spot on the 
pellucid tegulse, broad band on outer side of front tibiae, 
and more than basal half (as seen from behind) of middle 
and hind tibiae ; mandibles red except at base ; flagellum 
dull red beneath ; clypeus all black, finely longitudinally 
striate, and with scattered punctures ; lateral raoe-m&rks 
shaped like feet on tip-toe, obtuse at upper end (which 
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is more than halfway up front), and conspicuously 
notched just above the inner angle or heel; raesothorax 
dull, a little Hhining posteriorly, scutellum moderately 
but not conspicuously shining; both mesothorax and 
scutellum are strongly and densely punctured; area of 
metathorax largo, with very coarse irregular radiating 
plica?, which are more or less connected, forming an 
irregular reticulation. Wings hyaline, with brown stigma 
and nervures; first recurrent nervure falling just short 
of intercubitus. Abdomen shining black, with no hair- 
bands or spots ; first tergite strongly and closely punc¬ 
tured to apex, second well punctured but the punctures 
smaller. 

Morocco: Fez (type-locality), Sept. 1 (Cockerell ); 
Asm, August (IF. F. Cockerell). 

In Hedicke’s table of Central European species this 
goes exactly to H. lineolalus Schonck, but the face-marks 
are entirely different. It agrees with no species known 
from Morocco or odjucent regions. H. styr uicus Foerster 
has quite similar lateral face-marks, but the head is 
rounder and there is a light spot on clypeus. H. ttoror 
P6rez is much more robust, and the face-marks are different. 
1 had to consider whether this could bo tho female of 
H. psilurus, but on comparing specimens this does not 
appear possible. 


XII.— The Upper Valentiau 7'rilobitc Fauna of Shrop¬ 
shire. By W. F. Whittabd, D.Sc., Ph.l)., A.R.C.S., 
F.G.S. 

[Plates Il.-V.| 
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I, iNTlkODTTOTION. 

The fossils of Valentiau age from British rooks offer 
a highly remunerative field for palaeontological research. 
The present dearth of systematic descriptions of such 









86 


Prof. W. F. Whittard —Upper Valentian 

organi sms may be attributed to the confusion which 
e xis ted last century concerning tbe stratigraphical 
relationships of what are now known as the Valentian 
or Llandoverian rocks, and also, partly because oi this 
oonfusion, to the keennesH with which numerous inves¬ 
tigators amassed valuable collections oi the faunas of the 
underlying and overlying strata now termed Bala and 
Wenlock respectively. When Murchison established Ins 
Silurian System ” he gave the name of “ Caradoc 
Sandstone ” to a group of sediments between the Wenlock 
Shales and Llandeilo Flags, and believed that the faunA 
from the “ Sandstone ” was uniform and not composite. 
While Murchison was occupied with the rocks of South 
Wales and the Welsh Borderland, Sedgwick had directed 
liis attention to North Wales. More than to anything 
else, to Sedgwick’s brilliant stratigraphical insight was 
due the realisation that the “ Caradoo Sandstone ” 
consisted erf two distinct parts, an upper series, which 
was allied to the Wenlock, in many places separated 
by an unconformity from a lower series different from 
the Wenlock. The name Caradoc (equal to part only of 
Sedgwick’s Bala) was later retained for the lower series, 
and the upper one was termed the Llandovery-Tarannon 
(Jones, O. T., 1921, pp. 144-152). While this strati- 
graphical tangle was being unravelled, several authorities 
had figured and described numerous so-called “ Caradoo 
Sandstone ” fossils. Many of these type-specimens have 
now been assigned to their correct geological horizons, 
but it so happens that amazingly few are of Valentian age. 
In consequence, the names now given to Valentian 
fossils are, with some exceptions, those of forms charac¬ 
teristic of the Wenlock, and, less commonly, of the Bala. 
My purpose in examining the Upper Valentian trilobite 
fauna from Shropshire is to help remedy an omission 
and to provide systematic descriptions of what I venture 
to claim is largely an uudesoribed assemblage; other 
students are conducting research on other animal groups 
from these rocks, and the total work may provide an 
impetus for the unravelling of the Valentian fauna as 
a whole. The Shropshire rooks, it should be remembered, 
are equivalent in time only to a small part of that 
represented by the full Valentian suooession dev el op ed 
elsewhere. 
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II. Stratigrafhioal Succession. 

The Valentian rocks occur in three outcrops, viz., Main, 
Longraynd-Shelve, and Breidden Outcrops (Whittard, 
1927, p. 737 ; and 1932, p. 859). The succession shows 
a lower group termed the PentameruB Beds followed 
above by the Purple Shales. The Pentamerus Beds are 
predominantly blue-hearted mudstones and shales with 
occasional limestones and rottenstones, but arenaceous 
beds consisting of conglomerates, grits, and sandstones 
are usually developed at the base, where the rocks repose 
unconformably upon older sediments. The Purple Shales 
are composed almost entirely of maroon and green soft 
shales with infrequent limestones and flags, but in some 
localities where they rest directly upon pre-Silurian 
strata there is a marked lithological change and they are 
replaced by a series of sandstones. 

III. Acknowledgments. 

I have endeavoured wherever possible to examine 
actual type-specimens, and it is here that I have pleasure 
in recording the unfailing courtesy which 1 have received 
from palaeontologists both from home and abroad either 
for their readiness in sending me material or for their 
many kindnesses when conducting me round museums. 
My thanks are particularly due to Dr. E. Warburg, 
Mr. A. G. Brighton, Dr. A. Heiutz. Dr. J. Koliha, Dr. P. 
O’Connor, Dr. C. Poulsen, Dr. E. HtensiO, the late Pro¬ 
fessor W. J. Sollas, Dr. L. Stormer, Dr. A. H. Westerg&rd, 
Professor L. J. Wills, and Mr. T. Withers. The investiga¬ 
tion has greatly benefited by the ready assistance given 
me by my friend Dr. C. J. Stubblefield, and I am also 
indebted to Dr. A. Wood for reading and criticising this 
manuscript. I also wish to acknowledge assistance from 
the Government Publication Grant administered by the 
Royal Society. 


IV. The Trilobite Fauna. 

The type-speoimens in the author’s collection have 
been presented to the Geologioal Survey Museum. 
Reference will be made to these and other specimens, 
and the following abbreviations will be used for the 
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Institutions in which they are housed, succeeded by the 
reference number of the specimen. 

B : Geology Museum, Birmingham University. BM : 
British Museum. Natural History. GSM: Geological 
Survey Museum. RM : Riksmuseum, Stockholm. SM : 
Sedgwick Museum. 

The list given below of the trilobite fauna from the 
Shropshire Valentian rocks includes certain forms which 
show few differences from species already fully described ; 
these are marked with an asterisk and receive no further 
treatment here. 

1 Humus semulus Salter. fPB, P H - 

- arenaceus, nov. pb, ps. 

— - proles Holm var. shelvensis, nov. ps. 

H'aiyrmne planicurvata Shirley. pb, PS. 

*- replicata Shirley. PB, PS. 

Warburye/la xtokcsi (Murchison), pb, PS. 

- binodosa , nov. ps. 

Proetus sp. ind. ps. 

Otarion elegant uh (Lov&i). PB, ps. 

Leomispis erinareus (Marr & Nicholson) var. salopiensis, 
nov. pb, PS. 

- marklini (Angelin), pb, ps. 

Primaspis paralkla , nov. ps. 

Lichas ronstrictus , nov. ps. 

- margimlus LmdstrOm. ps. 

-- norveyicus Angelin, ps. 

*Corydocephalu8 Ursula (Plotcher). ps, 

JSncrinun/s onniensis , nov. PS. 

- niullocherufis Reed. PB, PS. 

- sfudvensis, nov. PB, PS. 

-sp. ind. pb. 

+Cheirurus bimucronatus (Murchison). PS. 

*Deiphon forbesi Barrande, of. var. dikelkt Whittard. 
pb, PS. 

Phacops ettiptifrons (Esmark). PB, PS. 

Dalrmnites umiveri (Salter), var. tenumumonata. nov. 
PB, ps. 

- vulgaris (Salter), var. pb, ps. 

f PB and pb stand for characteristic and rare in the Pentamerus 
Beds, and PS and ps for characteristic and rare in the Ptuple 
Shales. 
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Trilobita. 

Illsenldae Corda. 

Doubt has been expressed regarding the value of the 
various subgenera of llleenus ; both Holm (1882, pp. 45— 
54; & 1886, pp. 37-41) and Warburg (1925, p. 97) only 
accept I limn us and Bumastus, and reject the remainder, 
for they believe that a natural classification of the 
family has not yet been devised. Raymond (1916, 
pp. 1-15), on the other hand, grouped eight subgenera 
into the two subfamilies lllsenina? and Bumastinse, the 
differentiating characters of which were the relative width 
of the axial lobe and the absence or presence of a conoave 
border on the oephalon or pygidium f. I agree with 
Warburg that the nature of the border is relatively 
unimportant, and, furthermore, the type of Bumaslus 
barriensis (GSM : 54421 & 54422) shows no concave 
external border to the pygidium as Raymond thought 
to be present from his study of plaster casts of this speci¬ 
men. Consequently, the genotype of Butnaetus does not 
exhibit a character which on Raymond’s diagnosis 
is typical of the subfamily Bumastinse. The relative 
breadth of the axis, and particularly the differences in the 
hypostoma and rostrum, may prove of more value in 
any classification erected in the future, but at the present 
time 1 prefer to use IUtenus applied in its widest sense. 

IllkEnus Dalman, 1826. 

IUrnnue tumulus Salter. 

1887. lUwnutt (Dysplanus) tumulus Halter, p. 187, pi. xxviil. fig. 5. 

1882. lUtenus ssmuhts Holm, pp. 38 & 50. 

1804. JUtsnus temulus Reed, p. 54, pi. viii. fig. 5. 

{1882. IUamus temulus Whittard, table facing p. 800. 

1885. Illtenus stimulus Reed, p. 25, pi. ii. fig. 9. 

Salter founded this speoies on a well-preserved pygidium 
which, in the text, he states to come from the “ May 

t It is desirable when describing illwnids to state explicitly whether 
the fossil is pr eserved with the test or at an internal cast. Frequently 
the pygidium shows no concavity parallel with the border when the 
test is presen t, but in the oast a faint groove is visible. The ventral 
douhlure may site carry a broad groove on its upper surface seen when 
the overlying part of the pygidium and the intervening matrix has 
been rttnoved. 

X To avoid needless repdfcitlcsn in all subsequent synonymies, refer. 
mm* to tbs author’s faunal list (1932, table facing p. 896) will be omitted 
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Hill Sandstone of Upper Snead, near Chirbury, Shrop¬ 
shire ” (J867, p. 188), while in the description of the plate 
the locality is given as Norbury. The correct locality is 
more likely to be the latter, but in any case the lithology 
is certainly that of the Pentamerus Beds. Pygidia of 
1. mnulm were recovered from the Pentamerus Beds 
of the Wrekin District, and they were associated with 
a cranidium which is thought to belong to the same 
species, as suggested by a complete specimen from Dir van 
plaood by Reed as an unnamed variety of 1. tumulus 
(1904, p. 55, pi. viii. fig. 7). 

The cranidium (PI. II. figs. 1 & 1 a, (J8M: 55462) 
measures 30 mm. long and 31 mm. across the palpebral 
lobes, and is an internal oast. IT the plane of the hinder 
margin be placed in the vertical position, then the 
height in side view is 14 mm. and length 17 mm. The 
broad, slightly converging furrows are 19 mm. apart at 
the posterior border and terminate at the level of the 
palpebral lobes in a clearly delimited depression, of which 
the flatter margin faces outwards ; the surface of the 
cast at the base of this depression is, in part, finely 
granulated. Passing forwards from the front of the 
depression and curving outwards almost parallel with the 
anterior facial suture is an ill-defined shallow groove 
which ends in a pit (-= axial pit of Salter); the centre 
of this pit, situated 5 mm. from the front of the oephalon 
and 3 mm. from the facial suture, is raised to form a 
tubercle. The unfurrowed glabella and occipital ring 
are fused into one smooth moss, which descends rapidly 
from back to front (PI. II. fig. la); there is a small 
tubercle in the mid-line 2 mm, in advance of the posterior 
border. The whole surface is covered by minute punctce 
and anteriorly ornamented by a series of transverse low 
ridges running approximately concentric to the front 
margin. The punetee here are almost confined to the 
areas between the ridges ; on the palpebral lobes they 
are more closely packed and frequently deeper than else¬ 
where on the cranidium. Palpebral lobes are about 
5 mm. long and possess a strong convex outline which 
originates between 4 and 5 mm. in front of the HfouW 
margin. The anterior facial suture swings forwards and 
outwards from tlie lobe and cuts the front 16 mm, from 
the mid-fine; the suture passes posteriorly from the lobe 
and is estimated to out the back margin at an acute angle. 
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The pygidium of the holotype (PI. II. figs. 2 & 2 a-b, 
GSM : 35991) is in the form of an internal cant and has 
been described by Salter t- It is 51 mm. broad and 
35 mm. long, Hubsemicircular and convex. At the 
front the axis is 22 mm. broad, defined by wide furrows, 
winch rapidly grow shallow and converge posteriorly, 
and the length is no more than 15 mm. The front of 
the axis is crossed by a shallow relatively wide furrow, 
and then follow between six and eight axial rings outlined 
by feeble and medially incomplete furrows. The fulcrum 
is 20 mm. from the median line, and here the outline 
suddenly turns downwards and outwards to define 
the slightly convex edge of the facet, the surface of which 
is vertical and 12 mm. long. Three pleural furrows 
occur on either side of the axis, but they do not roach the 
lateral margin. The hinder surfaoe of the pygidium 
is provided with a series of inosculating narrow grooves 
which are arranged in a A-shaped manner ; some of the 
grooves transgress on to the axis, but none of them 
extends outwards to the margin, stopping about 10 mm. 
therefrom. The ventral doublure (partly known in 
specimen GSM : 55463 in which the test is preserved) 
increases in Bize posteriorly and is ornamented on its 
upper surfaoe by several ridges each carrying linear series 
of small granules (PI. II. figs. 3 & 3 a ); similar granules 
are interspersed between the ridges. The caudal fascia 
is clearly delimited and identical with that described 
by Reed (1935, p. 25, pi. ii. fig. 9), but this structure 
is probably variable in the same species, for there are 
otherwise similar individuals possessing a much broader 
doublure and, in consequence, the fascia is more anterior. 

Geological Horizons and Localities .—Pentamerus Beds 
of Norbury, Morrell’s Wood near Leighton, Wagbeach 
near Minsterley ; arenaceous Purple Shales near Minster- 
ley, and the Purple Shales, probably of the Onny Section, 
near Cheney Longville. 

Material .—One cranidium and four pygidia from the 
Pentamerus Beds, and two pygidia from the Purple 
Shales. 

Holotype, —GSM: 35991. 

Remarks .—So far as I am aware, this illcenid is distinot 
from any other type, and is characterized particularly 

t For ooxopariaon, the pygidium associated with the previously 
described cranidium is giveu cm Pi. 11. fig. 3. 
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by the shape and segmented axis of the pygidium as 
seen in casts and by the combined details of the 
cranidium. 


Ulspnm aremceAM, sp. n. 

1867. lllvnua (Dyttplanus) boummnni, para, Salter, p. 186, pi. xxviii. 
fig. «. 

1933. lilanvus «p. indet., Heed, p. 130. 

The new species will be described from a oranidium 
and pygidium isolated from one another, but found in 
the same block of rock and considered In be parts of the 
same individual. 

The cranidium (PI. 11. figs. 4 & 4 a, GSM : 55464 & 
55465) measures 11 mm. Jong and 12 mm. across the 
palpebral lobes, and in side view, when the plane of the 
posterior border is held vertically, the surface drops 
through a height of 7 mm. in a horizontal distance of 
9 mm. Axial furrows trend slightly towards one another 
and terminate at the level of the palpebral lobes in well- 
defined depressions. A feeble groove originates from 
the front of the depression, swings outwards and forwards 
parallel to the anterior facial suture, and ends in a small 
axial pit carrying a median tubercle. Glabella and 
occipital ring are fused ; a small tubercle occurs in the 
mid-line, placed just in front of the posterior border. 
Palpebral lobes are strongly convex externally, a little 
less than 2 mm. long, the hinder margin being i'5 mm. 
in front of the posterior border. Anterior facial suture 
swings outwards from the palpebral lobe and cuts the 
front margin about 5 mm. from the mid-line. Posterior 
branch curves only a little outwards to out the posterior 
border fairly abruptly. Surface of the oranidium is 
covered with puuctse ; there are no transverse ridges. 

The pygidium (Pi. II. figs. 5, 6, & 6 a, GSM: 55406 
& 55467) is 12 mm. broad, 10 mm. long, and is almost 
devoid of furrows. The axial lobe probably occupies 
one-half the pygidial breadth at its anterior edge. The 
position of the axial furrows is indicated by a ohange 
in outline of the pygidium, and also by a change in 
direction of the transverse furrow situated immediately 
behind the anterior margin. This latter margin extends 
almost horizontally until the fulorum is attained, whenoe 
the border turns obliquely backwards forming the ed g e 
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of the vertically placed facet. A groove behind the 
facet is a continuation of that crossing the axis. In 
longitudinal section the pygidium is convex, reaching 
a height of about 3 mm. in the mid-length. As the 
pygidial edge is followed forwards from the posterior 
margin, a shallow broad groove commences and eventually 
joins the groove behind the fulcrum. This groove 
is, however, much more noticeable in the cast than on 
the actual test. The test possesses a punctate surface 
and exhibits posteriorly a series of narrow, almost 
concentric, terraced lines. 

The Bpeoimens from the Bog Mine Outliers, near Shelve, 
are larger than the above-mentioned forms, but they are 
confidently included in the same species. The fossil 
from Hope Quarry described by Reed (1933. p. 130. 
GSM : 30320) is not very well preserved, and although 
it does not show all the features given in the description 
of I. arenareus it is referred there. 

Geological Horizons and Localities. —Pentamerus Bods 
of Wagbeaeh near Minsterley and of Hope Quarry, but 
the species is more common in the arenaceous development 
of the Purple Shales at the Bank Outlier near Minsterley, 
and in the Bog Mine Outliers. 

Material.— One cranidium and a pygidium from the 
Pentamerus Beds and one cranidium and six pygidia 
from the arenaceous Purplo Shales ; the specimens are 
internal casts and on one a little of the test still adheres. 

Syntypes .—GSM : 55464-55467 inclusive. 

Remarks. —The pygidium is close to that of Illmnus 
triloba (Weller, 1907, p. 226, pi. xix. fig. 14), but the 
cephalon is quite different. It should be noted that 
an obscure specimen referred by Salter (1867, p. 190, 
pi. xxxviii. fig. 4, GSM : 35996) to lUsmus ( Dysplanus) 
thomsoni is actually a fragment of a valve of a Meristina- 
like hrachiopod seen on its inner surface. 

lUtenus proles Holm var. shelvensis, var. nov. 

An internal east of a cranidium, incomplete anteriorly, 
measures 4$ mm. across the palpebral lobes (PI. II. 
fig. 7, GSM: 55468); another specimen (PI. II. fig. 8, 
GSM: 55469) suggests that the ratio of length to 
bteadth is 2; 3, so the holotype may have an estimated 
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length of 28 mm. Axial furrows arc subparallel and 
sink into pits at the posterior border, where they are 
20 mm. apart. The furrows extend over the cranidial 
surface for 13 mm. and end in advance of the palpebral 
lobes, which commence 4 mm. in front of the posterior 
border. Anteriorly delimited by a sharp groove, there 
is a narrow band a little less than 1 mm. wide, which 
defines the posterior cranidial margin. Palpebral lobes 
occur far back on the cephalon, are about 4 mm. long, 
and show a strongly convex external outline. Posterior 
facial suture swings back and out from the lobe and cuts 
the hinder margin 9 mm. from the axial furrow; con¬ 
sequently. the fixed cheek is pronounced and relatively 
large. I am unable to excavate completely the anterior 
suture in the holotype, but in GSM: 55469 it passes 
obliquely outwards and forwards from the palpebral 
lobe. 

Geological Horizons and Localities .—Arenaceous Purple 
Shales from the Napp Outlier near the Bog Mine, and the 
Purple Shales of the Minsterley-Habberley lane 1/6 mile 
from the Shrewsbury main road. 

Material .—Three cranidia. 

Holotype .—GSM : 55468. 

Paratype .—GSM : 55469. 

Remarks. -The new variety is olose to Ilhenus proles 
(Holm, 1886, p. 154, pi. xi. figs. 1-3) in which the fixed 
cheeks are relatively large and the axial furrows extend 
beyond the palpebral lobe, but it differs in being much 
less convex. 


Proetlda Corda. 

Kegel (1927, p. 637, footnote) has used the name 
Prionopeltis Corda (Hawle & Cordia, 1847, p. 121), geno¬ 
type P. archiaci (Barr.), for the forms included by 
Barrande in the pre-oooupied genus Phaeton (1846, p. 61); 
this was later called Phaetonides by Angelin (1854, p. 21), 
who greatly extended under the new name the meaning 
of the genus and included species whioh NovAk (1890, 
p. 12) correctly maintained to belong to three diff erent 
genera. Prionopeltis has priority over Phaetonides, and 
the latter should now be aiscarded. Reed (1935, p, 42) 
states that Kegel places P. stokesi in a new genus 
Cyphoproetus, whereas Kegel actually says “ Welch* 
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systematische Stellung Stokesii unci den anderen gonannteu 
Formen zukommt, int eine Prage fur si eh. Mit Pnono- 
peltis und Cyphoproetns haben dieso Arten trotz einiger 
Anklange nichts zu tun” (1927, p. 637, footnote). 
Warburg (1925, p. 184) has also summarized the opinions 
held regarding the genus Phaetonides, and has remarked 
thatP. stokesi and P rugulosus should probably be referred 
to a new genus, Reed (1931, p. 14), has proposed 
Warburgella with Warburgella stokesi as the genotype. 
Unfortunately, l have been unable to trace Murchison’s 
type-specimen (1839, p. 656, pi. xiv. fig. 6), and thus 
it is necessary to choose a neotype ; for this I propose 
specimen no. 335 from the Ketley Collection in the 
Geology Museum, Birmingham University. This indi¬ 
vidual closely resembles the original drawing, and it is 
not impossible that it is the actual holotype. 

Warburgella Heed, 1931. 

Warburgella stokesi (Murchison). 

A synonymy of the species is given by Reed (1904), 
and to this may be added the following:— 

1878. Proetus nasiger Edgell MS. Newton & Etheridge, p. 72. 

1890. Proetus stokesi Nov&k, p. II. 

1904. Proetus stokesi Reed, p. 79, pi. xi. flga. JO & 11. 

1926. “ Phaetonides ” stokesi Warburg, p. 184. 

1927. Proetus stokesi Kegel, p 637. 

1927. Proetus up. undesor , Whittard, p. 761. 

1931. Proetus ( Warburgella) stokesi Reed, p. 14. 

1936. Proetus stokesi fteed, p. 42. 

The neotype is oval, being 13 mm. long and 10 mm. 
broad (PI. III. fig. 1, B: 335); the test is almost smooth. 
Cephalon is approximately twice as broad as long, almost 
semiciroular in shape, and possesses a pair of pronounced 
genal spines. Glabella is as long as broad, rounded 
anteriorly, moderately convex, and composed of a large 
central lobe with prominent basal lateral lobes. The 
oval basal lobes and the basal lateral furrows are directed 
forwards and outwards, while the latter die out a little 
before the axial furrow is attained. Occipital ring carries 
a pair of clearly defined lobes, and the ocoipital furrow 
is not deeply impressed. Anterior border pronounced, 
extends book on to the genat spines, and Bhows a series 
of delicate grooves; the Anterior border furrow is Btrong 
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and passes back to the genal angle to meet the posterior 
border furrow. Preglabellar field short medially, convex 
longitudinally, and expanding laterally towards the 
facial suture. Free cheeks large and supplied with 
genal spines extending posteriorly probably as far as 
the front of the pygidium. External to the eyes there 
is a flat stibtriangular area contained between the 
lateral and posterior border furrows. Facial suture 
extends inwards from the anterior border at about 45° 
to the mid-line, while the posterior branch cuts the hinder 
margin at an acute angle. Eyes are large, semilunar 
in shape, smooth, a little more than half the length of the 
glabella, and extend back almost to the posterior border 
furrow. Fixed cheeks practically non-existent, for the 
eye is close alongside the axial furrow. Palpebral lol»e 
is large. 

Thorax probably consists of ten segments, although 
only nine are shown in the neotype because the 
eephalon overlaps the anterior portion of the thorax. 
The axis, clearly defined by furrows, tapers posteriorly, but 
the thoracic breadth remains almost oonstant. Anterior 
axial rings occupy about one-third the breadth of the 
thoracic segments; axial rings moderately convex and 
carry articulatory half-rings and furrows. Pleurae pro¬ 
longed into short downt.umed spines, and their breadth 
remains almost the same throughout the thorax ; pleural 
furrows present, and the indefinite fulcrum is about mid¬ 
way along the pleura. 

Pygidium is semicircular with a pronounced axis 
showing at least eight segments, and a feebly developed 
postaxial ridge. Five or six pleurae are indicated, and 
the pygidial margin is entire. 

Geological Horizon and Locality .—Wenlook Limestone 
of Dudley, Staffordshire. 

Neotype. —No. 335, Ketley Collection, Geology Museum,, 
Birmingham University. 

Remarks .—The Shropshire specimens show no important 
difference from the type-specimen described above. 
The Pentamerus Beds of the Wrekin District have yielded 
an individual which possesses a slightly less pronounced 
anterior border on the cranidium and two less segments 
on the pygidium, but these are trifling differences 
(PI. HI. figs. 2 & 2a, GSM; 55470 & 55471), Some 
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specimens were collected by Wyatt Edgell from the 
Purple Shales of the Omiy River Section and given by 
him the manuscript name of Proefus nasiyer (Newton & 
Etheridge, 1878, p. 72, GSM: 35998, 35999, 36001), 
but, except for a more rounded outline, there are no other 
characters that distinguish P. nasiger from W. stokesi. 
One of these specimens has the under side of the tumid 
anterior border preserved as a mould and the rostrum, 
nearly 2mm. long, is well exposed (PL 111. fig. 3, GSM: 
35999); the rostrum is trapezoidal, the parallel anterior 
and posterior margins measure 2 and 1 mm. respectively, 
and the connective sutures diverge anteriorly. The 
ornament consists of a series of grooves arranged con¬ 
centrically to the front margin, and the general surface 
is concave longitudinally as seen in the mould. 

Warburgel/a binodosa , sp. n. 

Glabella is bluntly rounded anteriorly, parabolic in 
outline, and limited caudally by the moderately impressed 
occipital furrow (PL III. fig. 4, GSM: 36000). (Central 
lobe is convex and shows no furrows ; basal lateral lobes 
are ovoid, separated from the rest of the glabella except 
for a short distance along their anterior length, their 
longer axis is directed obliquely outwards at 30° to the 
mid-line, and they are just less than half the length of 
the glabella. Axial furrows are incised in front of the 
basal lobes, and continue forwards as the preglabellar 
furrow, Mesially, this latter furrow is joined by the 
anterior border furrow; traced laterally on either side 
of the mid-line, the two furrows diverge, and include 
between them an upraised convex nodular mass which 
reaches as far as the facial suture. The region preceding 
the anterior border furrow is swollen and exhibits a 
strongly arohed margin ; such a swollen border con¬ 
stitutes the tropidia of some writers. Occipital ring is 
broad relative to its length and carries a pair of occipital 
lobes. Eyes are placed immediately alongside the glabella 
and, consequently, the fixed cheeks are diminutive. Faoial 
suture trends inwards from the anterior margin straight 
towards the front of the basal glabellar lobes, it must 
arch laterally to form the palpebral lobe (which is not 
preserved), and then bends outwards in its posterior 
course to make an acute angle of about 15° with the 
4n», Mag . N . Hist f Ser. 11, Vol i, 7 
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hinder margin of the head shield, which it outs about 1 mm. 
from the axial furrow. The glabella, preserved as an 
internal oast, shows a tuberoulated surface. Free cheeks 
must have been relatively large. 

Geological Horizon and Locality .—Purple Shales of the 
Onny River Section near Cheney Longville. 

Material .—One specimen preserved as an internal 
cast. 

Holotype .—GSM : 36000, Wyatt Edgoll Collection. 

Pbobtus Steininger, 1831. 

Proetua sp. ind. 

Glabella, preserved with the test intact, is Blightly 
shorter than broad, attaining a maximum breadth of 
4 5 ram. at the base of the palpebral lobe (PI, III. fig. 5, 
GSM : 55472). Three pairs of glabellar furrows are 
present, tlie two anterior pairs are transverse, while 
the third pair delimits the basal lateral lobes; all the 
farrows are extremely faint and difficult to discern. 
Preglabellar furrow describes part of a broad curve 
and then swings hack as the axial furrows which show 
a conspicuous waist opposite the basal glabellar furrow. 
Only a small area of the ocoipital ring is visible. Pre¬ 
glabellar field moderately developed, shortest medially, 
expanding laterally. Anterior border convex, short, with 
a strong border furrow. Anterior faoial suture almost 
straight, directed backwards and inwards. Palpebral 
lobe close to the axial furrow, but further details are 
lacking. The whole of the oranidium is covered by 
a characteristic ornament of delicate discontinuous 
ridges which are usually subparallel, but may be 
inosculating or branching; the test also shows several 
minute shallow pits, whioh may be accidental. 

Geological Horizon and Locality ,—Recovered from a 
thin limestone rioh in Barrandella linguifer interbedded 
in the Purple Shales of the Minsteriey-Habberiey lane 
1/6 mile from the Shrewsbury main road. 

Remarks .—The specimen differs from Prionopeltie octa- 
schistus (Kegel, 1927, p. 631, pi. xxxi. figs. 8-10) in 
possessing a narrower preglabellar field and by its orna¬ 
mentation, from Phaetonides densistriatus (Kummerow, 
1927, p. 37, pi. ii. fig. 10) in the shape of the anterior 
border, from Phaetonides ruguloeus (LindstrOm, 1888, 
p. 75, pi. xvi. fig. 13) in the glabellar shape and in the 
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anterior border, and from Proetus intermedium (Barr&nde, 
1852, p. 464, pi. xvi. fig«. 31-33) in the ornament of 
closely set grooves and ridges as compared with a 
granulated surface of the Bohemian speoies. 

OUrionldee R. & E. Richter. 

Otarim (Zenker, 1833, p. 44, pi. iv. figs. L & S) and 
Cyphaspis (Burmeister, 1843, pp. 103-5, pi. iii. figs. 3 & 4) 
were both illustrated by several figures, but unfortunately 
the coloured drawings of the former genus are not clear 
and include different animals. Nevertheless, Zenker 
gave reconstructions of 0. diffractum as viewed from above 
and from the side (op. cit. p. 47, pi. iv. figs. Q & R), 
and these show that lie was mainly describing a trilobite 
which does not differ materially from other forms later 
included under Cyphaspis . He failed to detect the 
presence of eyes in the fragmentary material at his 
disposal, but, although the reconstructions are not good, 
sufficient is indicated of the cranidial structure to suggest 
that Cyphaspis and Otari on are synonymous; Otarion , 
with 0 . diffractum as genotype, should thus be retained 
since it has ten years’ priority f- 

Salter (1864, p. 3, classification table) associated 
Otarion with Aulacopleura in the new family Cypliaspidee, 
but owing to the changed nomenclature this should be 
altered to Otarionidae as already proposed by the Richters 
(1928, p. 56). 

Otarion Zenker, 1833. 

Otarion elegantida (Lov6n) 

1846. Proetus ckganhdus Lqv6u, p. 51, pi. i. fig. 4. 

1646. Harps* (t) megalops, pars, MoCoy, p. 54, 

1648. Harpidetia megataps. pars, McCoy, p. 412. 

1851. Proetus etaganiula Angelin, p. 21, pi. xvii. figs. 7 a A 6. 

1854. Ghmopleura elegantida An ge lin, p. 23, pi. xvii. fig. 7. 

71855. HarmdeUa msgahps MoCoy, p. 143. 

1885. Cyphaspis elsgantula Lindtto&n, p. 76. 

1901. Cyphaspis ekgantula LindstrOm, p, 52, pi. iii. figs. 22-25. 


f In Opinion 88 (International Buies of Nomenclature, 1026, p. 103) 
Otarion is considered valid, and is preferred to Cyphaspis * see also 
R. A SB. Richter, 1926, p. 95. 

x This speoies is usually attributed to Angelin, who listed it in 1838 
(no. 21) in oottsotion* of Swedish fossils which he distributed to certain 
Museums, but be gave neither figure nor description, and the type 
(if there were one) is unknown; as Westergtod (1910, p. 28) has already 
shown, the first account was provided by Lovfa, who thus stands as the 
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1906. 0ypiM8pi8 tnegalop# Heed, p. 98. 

1907. Cyphaapie ftkegcUopa Reed, p. 637. 

1910. Cyphoapia elegantula Weetorg&rd, pp. 6 & 28. 

1927. Cypkaapia eleyanHda Kummerow, p. 39. 

Only cranidift have been collected and the median 
length varies between 3-8 and 4*8 mra. Glabella (PI. III. 
fig* 6 : GSM 55473) is parabolic in outline and convex ; 
central lobe forms the highest region of the head-shield, 
and is sharply outlined by deeply incised furrows. Pre- 
glabellar and axial furrows describe a semicircle round 
the front of the oentral lobe, the postero-lateral sides 
of which are defined by the almost straight basal lateral 
glaltellar furrows ; posteriorly the lobe is more elevated 
than the occipital ring, from which it is separated by the 
occipital furrow. The pair of second lateral glabellar 
furrows on the central lobe described by McCoy in 
Otariov mcgalops (1846, p. 54, and 1849, p. 412) are either 
absent or so feeble that they are difficult to discern. 
Basal lateral glabellar lobes are completely circumscribed 
by the deep axial, occipital, and basal lateral glabellar 
furrows, and thus they appear as upstanding nodules, 
elongated medianly. Axial furrow describes a parabola, 
and delineates the glabella from the remainder of the 
cranidium. Preglabellar field is strongly developed, 
convex longitudinally, gently arched transversely, and 
expands laterally to terminate against the facial suture. 
Anterior border furrow is deep and preceded by a well- 
developed, inclined, flat border. The frontal margin 
describes a smooth curve, but in some speoimens it is 
blimtly pointed ; such differences in curvature are known 
in several species of Otariun, and sinoe there are generally 
two different shapes, this may be a sexual eharaoter. 
Occipital ring is transversely and longitudinally convex. 
Posterior border is narrow and a furrow is present. Fixed 
cheeks reduced in consequence of the position of the eyes, 
and consist of a triangular posterior area and a narrow 
elongated region lying between the axial and palpebral 
furrows. This latter region is confluent anteriorly with 
the laterally expanded area of the preglabellar field. 
Facial suture sweeps inwards when followed anteriorly 
from the palpebral lobe, and then curves outwards to 
cut the front margin almost direotly in front of the outer 
edge of the palpebral lobe. Posterior branch of the 
facial suture trends outwards to the posterior margin, 
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with which it makes an angle of about 30°. Palpebral 
lobe is relatively large, almost semicircular, and defined 
internally by the almost straight palpebral furrow; 
an indefinite groove joins the palpebral and deep pre- 
glabellar furrows. Palpebral lobe is situated far back 
on the cephalon, and reaches from just anterior of the 
front of the basal glabellar lobes to a point about two- 
thirds along their length. The eye must have been of 
considerable size when compared with the genoral pro¬ 
portions of the cephalon. 

Geological Horizons and Localities .—Frequently occurs 
in the Mudstone Phase of the Pentamerus Beds and lias 
been found at Morrell s Wood near Leighton, Shineton, 
and Snead, but it is also known from the Purple Shales 
of Hugliley Brook and their arenaceous development 
at the Bank Outlier near Minsterley. 

Remarks.—(Marion megalops was described by McCoy 
from sandstones exposed near Ardaun, Booeaun, Cappa- 
oorcogue, and Tonlegee, near (Jong in County Galway 
(1846, p. 54, pi. iv. fig. 5). Dr. P. O'Connor has sent me 
a plaster cast of a specimen from Booeaun which he 
believes to be the type and which shows two individuals 
of Otarion ; the cast does not agree with McCoy’s figures, 
but Dr. O’Connor is of the opinion that the figures are 
of a composite character and not an exact illustration 
necessarily of any one specimen. Again, the outlines 
of the slab carrying the fossils are different in the figure 
and the cast, but the representation of this outline seems 
to have been purely conventional. It may provisionally 
be accepted that the specimen from which the cast has 
been made was the one mainly used for McCoy’s figures. 
One of the individuals shown on the cast agrees with the 
description of 0 . megalops , but the other is certainly 
a different species of the same genus. In addition 
to the basal lateral glabellar furrows, O . megalops shows 
another pair of lateral glabellar furrows in front of these 
(PL Ill. fig. 7), which were noticed and described by 
McCoy, whereas on the second individual these furrows 
are wanting or only feebly indicated; in this respect 
this specimen agrees with the Shropshire material, 
which consequently in its turn cannot be assigned to 
0 . megalops . The latter specimens are identified as 
0 . elegantula, and the second and smaller specimen from 
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Boocaun may also ho placed here temporarily. McCoy 
determined the horizon of 0. megabps as Silurian, but 
at Boocaun it is associated with Coelospira hemispheric*! 
which definitely fixes the age as Valentian. 

Salter refigured from Wenlock and Ludlow rocks Borne 
complete and fragmentary trilobites which he referred 
to Otarion | Cyphaspis ] megalops, and his identification 
was checked by McCoy (Salter, 1853, Dec. vii. pi. v. 
figs. 1-7). Salter’s descriptions were largely founded 
upon a specimen from Hole Farm, near Woodbury, 
Abberiey Hills, which was collected from Lower Ludlow 
rocks (Salter, oj>. cit. pi. v. figs. 1 & 1*, GSM : 36740); 
apart from the difference in geological age and the 
feebleness of the lateral glabellar furrows, the anterior 
position of the eye and the subrectangular shape of the 
glabella distinguish it from 0. megabps. The Wenlock 
specimens (Salter, op. cit. pi. v. figs. 2, 2*, 3, 3* & 7, 
SM: A 4841 & 4842) are really closer to O. elegantub, 
but they (lifter in the position of the palpebral lobe, which 
is usually more anteriorly placed in this species and not 
so far forwards as in the Lower Ludlow form mentioned 
above. Excluding the type of O. megabps, the three 
Silurian forms appear to constitute a species-group 
in which the palpebral lobe migrated forwards on the 
cranidium, the Upper Valentian O. elegantub possessing 
the eyes almost on the same level as the basal glabellar 
lobes, while in the Lower Ludlow form the eyes are 
clearly well in front of these lobes; the eyes of the 
Wenlock specimens occupy an intermediate position. 

Salter separated O. pygmseus from 0. megabps (1853, 
Deo. vii. p. 6, pi. v. GSM: 36142), but later Lindstrttm 
gave this species as a synonym of O. elegantub (1885, 
p. 76); the holotype has been badly rubbed, and the 
details of the oranidium are indeterminable, but there 
seems to be no evidence of the spine on the axis of the 
sixth thoracic segment. There are twelve thoracic seg¬ 
ments, and the individual may be fully grown. Hie small 
size was relied on by Salter in making a new species, 
but more material is required before the affinities can be 
ascertained. Should this diminutive type be truly 
specifically different from other Salopian species and 
not synonymous with O. elegantub, then a new 
will have to be given, for Otarion pygmseus has been 
proposed for a specimen from the Clymenia Limestone 
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which is obviously different from Salter’s species (Minister, 
1842, p. 115, pi. x. fig. 11). 

Specimens referred to 0. megalops from the St. Martin's 
Beds of Haverfordwest of Lower Valentian age are 
apparently identical with O. degantula (Eeed, 1905, 
p. 98, and 1907, p. 537, SM : A 4647-A 4649). 

Odontoplsurid® Burmeister. 

The nomenclature of the triiobite family now known 
as the OdontopleurkUe has been in a state of flux for many 
years, but apparently from the researches of the Richters 
this was the first published family name (R. Richter, 
1932, p. 142). The Richters subdivided the genus 
Acidaapie (s. 1.) into several subgenera (1917, p. 462), 
but they have more recently decided that some of these 
are of generic rank (1930, p. 33), while others, such as 
Paeudomonaapia and Miraepis, must be discarded (1925, 
p. 126). Reed took as a foundation the subdivisions 
proposed by the Richters and considered the various 
subgenera from the point of view of the development 
of what he termed the postcentral lobe and furrow 
(1925 b, pp. 416-430). His conclusions were unacceptable 
to several investigators, and Warburg has now criticized 
them (1933, pp. 1-19). The occipital ring in the Odonto- 
pleura group is much more complex than in the Leonas pis 
group, and this led Reed to argue for the presence in the 
former of a postcentral glabellar lobe overlying the true 
oooipital ring. By a study of the thoracic segments in 
Odontopleura and Ceratocephala Warburg has concluded 
that Reed was inoorrect in his interpretation, and that 
the so-oalled postcentral lobe and furrow do not belong 
to the glabella proper, but correspond to the occipital 
ring and furrow as previously supposed. 

Lkonasfis R. & E. Richter, 1917. 

Leonaapia erinaceua (Marr & Nicholson) 
var. aalopienais, var. nov. 

1878. Acukupu domat, Fletcher * Salter MS., Newton & Etheridge, 
p. 73. 

1888. AoUoapit demo Mair A Nicholson, p. 714. 

1888. Aoidatpia Dam* Lake, p. 348. 

1835 5. AoidatpU damn Reed, p. 438. 

Acidaepie damn, a manuscript name attributed to 
Fletcher and Salter, has received notice in several 
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publications, but no description or drawing has appeared 
in print. It has not been possible to trace the undescribed 
type, because two or perhaps three species are represented 
by the specimens reforrod to A. damu in the Geological 
Survey Museum. To avoid further confusion A. damu 
should rank as a nomev nudum. 

Excluding spines, the cephalon is a little more than 
twice as broad as long, and is characterized by a prominent 
spine at each gcnal angle and an unpaired median spine 
directed posteriorly from the occipital ring (PI. III. 
fig. 8, GSM: 55474 & 5547{>). Tuberoles are scattered 
over the cephalon, but are absent from the grooves. 
Glabella is prominent and widest posteriorly (PI. III. 
tig. 9, GSM : 55476). It rises sharply at first from the 
anterior border furrow, then less steeply, and reaches 
a maximum elevation at the level of the second lateral 
glabellar furrows; thence it falls gradually and finally de¬ 
scends suddenly into the occipital furrow. Central lobe is 
expanded anteriorly and almost parallel-sided posteriorly, 
where it occupies a little less than half the glabellar breadth. 
Two pairs of completely circumscribed and unequal 
lateral lobes are developed, and in certain individuals 
there are suggestions of another diminutive pair situated 
just posterior to the position where the eye ridge joins 
the central lobe. Occipital furrow is highest medially 
and descends laterally, being deepest behind the third 
lateral lobe, where also the pronounced axial and 
longitudinal furrows coalesce. Feebly defined occipital 
lobes appear to be present in some specimens. Occipital 
ring descends rapidly on either side of the mid-line and 
carries a median spine, swollen at the base, which extends 
backwards for a distance at least equal to the length of the 
cephalon, and maintains a uniform thickness throughout 
its course (PI. HI. fig. 8). Anterior border is slightly 
upturned and short medially, but lengthens laterally; 
front margin is straight and shows in some internal oasts 
about twelve spinose tuberoles. Postero-laterally the 
border descends into a pit which gradually becomes 
shallow and disappears alongside the facial suture midway 
between the palpebral lobe and the oranidial front. 
Fixed cheeks are narrow, attain their greatest elevation 
at the palpebral lobe, posterior to which they 
a rapidly increased breadth, and fall suddenly to the 
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posterior border furrow which they overhang. Eye 
ridge connects to the front of the glabella, and is provided 
with several pronounced tubercles ; the ridge extends 
back to the palpebral lobe, and describes a course parallel 
to the cheek-roll from which it is separated by an ill- 
defined groove. Facial suture extends from the frontal 
border a lm ost parallel to the glabellar axis, and it is 
only slightly curved. Posterior branch turns outwards 
through a right angle, and curves backwards to meet 
the posterior cephalic border just internal to the base 
of the genal spine. Eyes are placed far back and raised 
on stalks. Free cheeky are subtriangular, widest and 
highest opposite the eyes, from which they gradually 
descend, and then ascend marginally to form a pronounced 
lateral border ridge. Outside the ridge the lateral border 
is narrow, and provided with eleven radially arranged 
spines ; these are short anteriorly, but increase in length 
towards the genal angle. Genal spines are stout, luber- 
culated and directed outwards at an initial angle of about 
40° to glabellar axis. 

Thorax consists of nine segments (PI. 111. figs. 10 & 11, 
GSM : 55477 & 55478). Axial rings maintain an almost 
constant breadth, are strongly convex, and lateral nodules 
are present. Pleurse are almost flat, extend horizontally, 
then turn sharply downwards and backwards at the 
fulorum, forming sabre-like spines of unequal length; 
these pleural spines are the lateral extensions of the 
well-developed subcentral ridges. The subcentral ridge 
carries one tubercle at the fulcrum and one or two close 
to the axial furrow, and it is limited in front and behind 
by a flat border. 

Pygidium is subsemicircular, being about throe times 
as broad as long (PI. ill. figs. 10 & 12, GSM: 55477 & 
55479); the margin carries four or five pairs of spines, 
of which the second or third pair, as the case may be, 
is much longer than the others. In one example two 
spines are joined, while the corresponding couple on the 
opposite side are separate (PI. III. fig. 13, GSM : 55480 & 
55481). Axis is convex, pear-shaped, and bluntly ter¬ 
minated. Three axial rings are present, which may, 
or may not, carry a tubercle on either side of the axis; 
the anterior axial ring is provided with an articulatory 
half-ring and furrow. Lateral portions of the pygidium 
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are moderately flat, exoept for the strong pleural ridges 
which commenoe from the anterior ring, pass outward* 
at first almost horizontally, then turn abruptly backward*, 
and are prolonged as the largest spines on the pygidium. 
Where the angulation in the pleural ridge occur* there 
is usually a tubercle. 

Geological Horizon# and Localities .—PentameruB Beds 
of Snead and the Wenlock Valley ; Purple Shales of the 
Ouny Section near Cheney Longville, the Minsterley- 
Habberley lane, Cilberries Brook, and llughley Brook. 

Material. —Twenty-two specimens from the Purple 
Shales and two from the JPentamerus Beds have been 
examined. 

Syntypes .—Eight specimens have been utilizod in the 
description of the variety, GSM : 56474-65481 inclusive. 

Remarks .—The syntypes of Acidaspis erinaceus (Marr & 
Nicholson. 1888, p. 723, pi. xvi. figs. 11-12) are distorted 
by cleavage, yet the close similarity to our variety is 
apparent in the glabella, in the proportions of the 
occipital spine, and in the general build of the pygidium. 
The species is about one-third the size of it* variety 
salopiensis, has the occipital lobes better defined, and 
possesses eight thoracic segments (SM: A 4874). The 
full number of segments for the species may be greater than 
eight, for in the other syntype six only occur (SM : A 4875), 
and thus both may be immature individuals at different 
stages of development. Marr and Nicholson (op. cit. 
p. 714) considered that the Stockdale Shale trilobite 
fauna nearly approaches that of the Purple Shale* as 
obtained from the Onny Section, and noted that the 
so-called A. damn is like A. erinaceus, the differences 
between them probably eventually proving to be of 
varietal degree. Such a view finds support here, for the 
likeness between the two forms is much more apparent 
than their dissimilarity, and the differences that do 
occur can be attributed to the fact that A. erinaceus 
is probably a stunted form found in a shelly horizon 
interbedded in a normal graptolitio succession, and that 
conditions of deposition wore unlike those which obta ined 
in the shallow water zone characterized by the variety. 
L. erinaceus var. salopiensis is similar to L. marklini 
(see p. 108), but the latter is a larger form, possesses 
a more triangular glabella due to a less antero-lateral 
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development of the central lobe, the occipital spine is 
probably smaller and, in fact, may only be a large tubercle, 
the ornament is coarser and consists of fewer tubercles, 
and the edge of the frontal border is Bmooth and 
unprovided with a series of small spinose tubercles, but 
since the comparison between L. erinaceus var. aalopienaia 
and L. marklini is founded upon the internal cast of one 
and the test of the other, some of the differences may 
be more apparent than real. Man* and Nicholson 
(op. cit. p. 723) alluded to the resemblance between 
A. centrina (Dalman, 1828, p. 135) f and A. erinaceus, 
consequently it is necessary to determine how our variety 
differs from this species. Dalman did not figure A. cen¬ 
trina, and Wahlenburg’s and Angelin’s figures of A. granu¬ 
late have to be consulted; the obvious differences are 
the absence of a preglabellar field and an occipital spine, 
and the development of three elongated pygidial spines. 
According to LindstrOm (1885, p. 55) Acidaspia pectinate 
(Angelin, p. 33, pi. xxi. fig. 5) is identical with A. dama 
(—Leowspia erinaceus var. aalopienaia), but it certainly 
differs from the Onny River specimens, since it shows 
no occipital spine, the preglabellar field is dissimilar, 
the eyes are more anteriorly placed, and the lateral lobes 
of the glabella are proportionately much smaller than 
the oentral lobe. L. erinaceus var. aalopienaia shows 
affinities particularly with L. leonhardi (Barrande, 1846, 
p. 58; and 1852, p. 720, pi. xxxvii. figs. 1-11) and L. minuia 
(Barrande, 1846, p. 59; and 1852, p. 729, pi. xxxvii. 
figs. 18-22); both species possess an occipital tuberole, 
while the latter species is characterized by a relatively 
broader oranidium due to the wider cheek roll, and by the 
pleural spines of the thorax combining to produce an 
open instead of a compact appearance. 


t Wahlenburg (1821, p. 30, pi. ii. figs. 4 & 4*) confused two fowilB 
under the name Entomoetracitee granuiatue, one being a trinucleid 
(fig. 4) and the other an odontopleurid (fig. 4*). The trinucleid was the 
first figured and described, while the rest of the aorount was founded 
upon tfc® thorax and pygldium of the odontopleurid. Consequently, 
the apeoifio term grmimtue oan be maintained for the trinucleid out not 
for the odontopleurid Angelin (1884, p. 37, pi. xxii. fig. 11) recorded 
under AcUkupte gramUata a form which he considered as identical with 
Wahlenbuig's type. Later Dalman erected A. centrina (op. oti. eupra), 
and, if, aa Linnarason maintained (1888, p. 86), this proves to be the 
sane aa the specimens Angelin and Wahlenburg had in mind, tlion 
A, cen tr in a should prevail over A. granuiata. 
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Leonasjns marklini (Angelin). 

1804. Acidaspis marklini Angelin, p. 38, pi. xxii. fig. 13. 

1804. Acidattpix mtUUruspia Angelin, p. 37, pi. xxii. fig- 12. 

1880. Andaapia marklini Lindst.rfrm, p. 04, pi. xiu. fige. 8 ft 10, 
and pi. xvi. fig. 10. 

1808. Acidaapis rnarkhni Lake, p. 238. 

The cranidium alone is known from Shropshire (1*1. IH. 
fig. 14. GSM : 55482). Glabella is parabolic, and consists 
of an almost parallel-sided central lobe, and two pairs 
of lateral glabellar lobes which are well-defined by the 
surrounding furrows. The top of the central lobe is 
ornamented by largo tubercles arranged roughly three 
abreast. Occipital furrow is highest medially and de¬ 
scends laterally to the circular occipital lobes; a centrally 
placed tubercle (surface broken in the specimen) occurs 
on the occipital ring. Posterior border of the cranidium 
is a continuation of the ring but at a much lower plane, 
has anteriorly an ill-defined groove, and is markedly 
overhung by the fixed cheek. Steeply inclined anterior 
border is finely granulated, short metUally, but expands 
laterally ; it descends postero-laterally into an elongated 
pit situated in front of the eye ridge, and can be followed 
almost to the palpebral lobe. Anterior margin is straight 
and carries no spines or tubercles. Convex, arcuate 
fixed cheeks are narrow and tuberculated; caudal to 
the palpebral lobes they turn under and downwards 
to the posterior border furrow. Eye ridge pronounced 
from its inception at the antero-lateral comer of the 
central glabellar lobe as far as the palpebral lobe ; sepa¬ 
rated from the fixed cheek by a clearly defined groove. 
Facial sutures extend from the front margin subparallel 
with the glabellar axis, and, after attaining their greatest 
olevation at the palpebral lobe, rapidly lose height, turn 
outwards through a right angle, and gently curve back 
to meet the posterior margin of the oephalon 8 mm. 
from the mid-line. Eyes were situated far back and 
opposite to the middle of the postero-lateral lobes of the 
glabella. 

Geological Horizons and Localities .— Pen tamer us Beds 
of Shineton, the Purple Shales of the Onny River Section 
near Cheney Longville, and the arenaceous Purple Shales 
of the Bank Outlier near Minsterley. 

Material .—One specimen from the Pentamerus Beds 
and three from the Purple Shales. 
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Remarks .—The holotype of Acidaspis marklini (Angelin, 
1854, p. 38, pi. xxii. fig. 13, Upsala Museum) shown little 
of the cephalon, but the thorax and pygidium are 
moderately well preserved as an external mould. Lind¬ 
strOm was able to describe the species in greater detail, 
but he selected another specimen which iN complete except 
for the free cheeks (1885, p. 54, pi. xiii. fig. 15, RM : 
Ar 6339). The post-cephalic test is identical in the two 
specimens, and thus Linds trim's account may be accepted 
in lieu of Angelin’s meagre notes. The cranidium from 
Shropshire differs in minor features from the original 
used by LindstrOm. since in the latter the glabella is more 
downturned anteriorly, the anterior border is less inclined, 
and the eye does not overhang the posterior border 
to such an extent. If, however, another but smaller 
specimen also figured by LindstrOm be consulted (op. cit. 
supra , pi. xvi. fig. 10, RM : Ar 6340) f, then the only 
character in which they do not agree is the inclination 
of the anterior border. The naming of the Shropshire 
specimen as L. marklini depends on the identity of 
LindstrOm’s two typo-specimens with Angelin’s holotype. 

Lake (1896, p. 238) has stated that A. marklini and 
A. coronata are identical; he also believes that these 
are possibly synonymous with ? Odontopleura nwtiea 
described by Emmrich (1845, p. 44), but is unprepared 
to decide until the type of this last species is redescribed. 
A. coronata was erected by Salter (1853, Decs. vii. p. 7, 
pl.vi.; and 1857, p. 210), and the holotype (GSM: 36734) 
was collected from Lower Ludlow strata at Vinnal Hill, 
near Ludlow. This specimen must be compared with 
A. marklini and not the individual from the Wenlock 
Limestone of Dudley which Lake described when he 
redefined the species (1869, pi. vii. fig. 6). A. marklini, 
as I have already stated, was proposed by Angelin and 
later redefined by LindstrOm, who used the original 
specimen and additional material. The best-preserved 
cranidium of LindstrOm’s types differs from A. coronata 
in having the eyes placed more posteriorly, a moie 

t This is given by LindstrOm as the original type of Angelin’s 
A. muUieutpit which LindstrOm rejected as a synonym of A. marklini 
(1886, p. 84, pi. Jtvi, fig. 10). Dr. Warburg, in a written communication, 
es|we»ees the opinion that this is pot the ease and that Angelin’s type 
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rounded glabella, a sturdier occipital ring, and the cheek 
roll overhanging the posterior border. A. marklini 
is here considered to be different from A. coronala. 

Primaspis R. & E. Richter, 1917. 

Primaspis parallda, sp. n. 

Only the cranidium is known, in wiiich the posterior 
lateral portions have been pressed over the posterior 
border and furrow (PI. IV. figs. I & 2, GSM: 55483 Sc 
55484). Glabella is widest posteriorly, but subparallel 
for the greater part of its length ; rises gently from the 
anterior border furrow to attain the highest point at the 
level of the postero-lateral lobes, thence descends at first 
gradually and later more suddenly into the oocipital 
furrow. Central lobe is defined on either side by the 
sinuous longitudinal furrow ; traced from the hinder 
extremity the lobe enlarges in breadth as far as the 
postero-lateral glabellar furrow, thence narrows to the 
antero-lateral lobes, beyond which it expands once more. 
The two pairs of lateral glabellar lobes are oval, approxi¬ 
mately equal in size, and elongated axially. Oocipital 
ring is about half as long as broad, and carries a small 
median tubercle or spine and a pair of divergent spines 
originating at the postero-lateral ooraers of the ring; 
the ring is devoid of lobes. Posterior border is tuber- 
culated and overhung by the hinder part of the cheek 
roll, a relationship accentuated by crushing. Anterior 
border is short and feebly represented medially ; laterally 
and immediately in front of the glabellar lobes it expands 
and forms a convex tuberoulated area extending to the 
facial suture Fixed cheek is pointed anteriorly, enlarges 
as far as the palpebral lobe, immediately behind which 
it broadens rapidly at the same time turning under to 
meet the posterior border. Eye ridge is thin, provided 
with several prominent tubercles, and separated by a 
furrow from the fixed oheek with which it describes 
a parallel course. Posterior border and furrow well 
defined and sturdily proportioned. Facial sutures are 
convergent anteriorly, commencing on the frontal margin 
directly ahead of the lateral glabellar lobes, and 
approaching the eye ridges, which they follow to the 
eyes. Posterior branoh is short, and turns outwards 
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and downwards, making an angle of about 40° with the 
back margin of the cranidium. Eyes were situated 
near the level of the front of the postero-lateral lobes. 

Geological Horizon and Locality .—Purple Shales of the 
Minsterley-Habberley lane 1/6 mile from the Shrewsbury 
main road. 

Material .—Only one individual lias been collected, 
wad this is preserved as an internal cast and external 
mould. 

Holotype .—(ISM : 55483 & 55484. 

Remarks.—Acidaspis olini (Troedsson, 1918, pp. 77 
& 98, pi. i, fig. 29) from the Scanian Brachiopod Beds 
is the species nearest to P. parallela that 1 have yet seen, 
but although the general construction and proportions 
of the glabella and fixed cheeks are approximately the 
same, the antero-lateral expansions of the central lobe 
are more apparent, the occipital ring is not so well 
developed, and there are apparently no spines; the 
details of the facial suture are too obscure to warrant 
comparison. Of British species, the type which approaches 
P. fxtraUela is A. sladensis from the Lower Valentian 
rocks of Haverfordwest (Reed, 1905, p. 100, pi. iv. 
figs. 8-11, SM: A 4644-4645; and 1907, p. 537), but 
this is a much smaller species, the glabella is subtriangular 
rather than nearly parallel-sided, and the lateral glabellar 
lobes do not show so marked an axial elongation. 
Primaspis reperta (Reed, 1925 a, p. 70, pi. ii. figs. 2 & 2 a), 
from the Middle Llandovery rocks of Newlands, recalls 
our species but differs noticeably in possessing a narrower 
fixed cheek, in the proportions of the occipital ring and 
the central lobe, and in the shape of the lateral glabellar 
lobes, which are inolined outwards. 


Ltohhto Corda. 

Ltchas Dalman, 1826. 

Lichas constricts , sp. n. 

Cranidium is oonvex, measures 14mm. long, and shows 
an interooular breadth of 13*5 mm. (PI. IV. fig. 3, GSM: 
55485). Central lobe of the glabella is convex longitudinally 
mid transversely, and attains medially the greatest 
height of the head-shield ; it is davate, and expanded 
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in front to about four times the breadth at the base, 
the latter being taken along the basal glabellar furrow, 
which is clearly though faintly impressed. Front of the 
central lobe describes a regular curve, and its lateral 
extension is almost equal to the distance between the 
outer margins of the bioomposite lateral lobes. Longi¬ 
tudinal furrows commence in front of the bicomposite 
lobes, sweep inwards until near their base they diverge 
to form the neck of the central lobe, at the same time 
Incoming so abruptly shallow that they are with difficulty 
followed as grooves vaguely defining the inner margins 
of the basal lateral lobes. Indicating the dual composition 
of the bioomposite lobes, the longitudinal furrows have 
a notch in their inner edge about midway along the length 
of the lobes. Posteriorly the central lobe is separated 
from the basal glabellar ring by means of the basal glabellar 
furrow. The bicomposite lobes are oonvex, elliptical, 
thoir major axis is directed at 30° to the median line, 
and they are about half as wide as long. They exhibit 
a constriction at their mid-length, and this may represent 
the second glabellar furrow, which has become obsolete 
except for these indentations. The quadrilateral basal 
lateral glabellar lobes are indefinitely outlined, but are 
obviously part of the basal glabellar segment for they are 
defined in front by the basal glabellar furrow, which 
curves forwards to meet the axial furrow. Preglabellar 
furrow is strongly curved and is easily traced laterally, 
being continued posteriorly as the axial furrow, from 
which branches inwards the longitudinal furrow. Axial 
furrow is sigmoidally curved, passes along the outer 
side of the bioomposite lobe, thence to the side of the 
basal lateral glabellar lobe, but its course across the 
occipital ring is unknown. Anterior border is gently 
inclined and narrow. Only a small area of the occipital 
segment is visible and there may be an oocipital lobe, 
but this is too faintly indicated to be certain. Fixed 
cheek is convex, subtriangular, broadest opposite to 
basal glabellar lobes. From the palpebral lobe, which 
is on the level approximately of the middle of the 
bioomposite lobe, a shallow furrow runs forwards and 
inwards to join the axial furrow. Faoial suture not 
definitely shown. 

Geological Horizon and Locality .—Arenaoeous Purple 
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Shales of the Bog Mine Outlier \ mile N. 40° E. of Ritton 
Castle, Shelve. 

Material. —One internal cast is available. 

Holotype. —GSM : 55485. 

Remarks. —The genotype of Lichas (s.s.) is Lichas 
laciniatus ; there existed considerable confusion con¬ 
cerning the actual typo, but Warburg has now refigured 
Wahlenburg’s original (1925, p. 298, fig. 20) and is of the 
opinion that Angelin and others have mixed the pygidia 
of L. laciniatus and L. affinis. Phleger (1930, p. 599, 
fig. 3) has defined Lichas as “Liohadinao in which the 
longitudinal furrows ond in notches at the third lateral 
furrows,’* and he has based this statement on Angelin’s 
figure (1854, pi. xxxvi. fig. 1). Warburg (op. cit. p. 295, 
pi. viii. fig. 20) has figured an imperfect ooplialon of 
L. laciniatus from Lissberg, and it is obvious from her 
description and figure that the longitudinal furrow does 
not possess this character, for the bicomposite lobes are 
clearly defined and the longitudinal furrow continues 
posteriorly to separate the basal lateral glabellar lobes 
from the neck of the central lobe. The Shropshire 
specimen shows a similar arrangement of parts to that 
seen in Warburg’s figure of L. Iaciniatvs t and thus it is 
placed also in Lichas (s. s.). 

Platylichas grayi is the nearest British species to L. con - 
strictus but differs in several characters (Fletcher, 1850, 
p. 237, pi. xxvii, fig. 8; and pi. xxvii. bis , figs. 3 a -b, GSM : 
19522); the glabella is markedly convex longitudinally, 
possesses no notch indicating the bicomposite nature 
of the lateral lobes, central lobe is subparaliel posteriorly 
instead of being divergent, lateral lobes are triangular 
and not oval, there is no furrow separating the basal 
glabellar segments, and the central lobe does not rapidly 
expand anteriorly. L . constrict us shows resemblances 
to the Swedish species L. rotundifrons (Angelin, 1854, 
p« 70, pL xxxvi. figs. 7 a-6, holotype RM: Ar 2460), 
but the latter is characterized by a broader base to the 
central lobe, is much more rotund, bicomposite lobes are 
unoonstricted and subtriangular instead of oval, palpebral 
lobe is plaoed more anteriorly, the central lobe is broadly 
expanded in front but shorter, there is no basal glabellar 
furrow, and the longitudinal furrows are nearly sub- 
parallel. The cephalon of L. laciniatus which has already 
4nn. <1? Mag. N. Hist , Ser, 11. Vcl, i. 8 
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been mentioned shows a close similarity to our species 
(Warburg, 1925, p. 295, pi. viii. fig. 20); the narrow 
base to the central lobe, its definition posteriorly by a 
shallow basal glabellar furrow, the shape of the bioom- 
posite lobe, the shape and size of the basal lateral lobes, 
and the proportions of the clavate region are features 
present also in L. constrictus, but the two differ, since 
L. Jacini at v has no constriction in the bicomposite lobes. 
Platylichas grayi var. scotica (Reed, 1906, p. 100, pi. xiv. 
figs. 5-10 ; and 1931, p. 1?) and P. grayi var. ind. (Reed, 
1906, p. 167, pi. xx. fig. 12) from the Valentian rooks 
of Girvan are superficially like L. constrictus, but both 
forms are much more convex and show a pronounced 
deflection of the glabellar front; also, in the former 
the neck of the central lobe is wide and the lateral lobes 
are more triangular, while in the undetermined variety 
the basal glabellar furrow is absent and the longitudinal 
furrows much less divergent. 

Lichas marginatus LindstrOm. 

1885. Lichas marginatus Limlstrftm, p. 58, pi. xiv. fig*. 8 A 9. 

1906. Lichas {Metopolicha*) afl. marginatus Reed, p. 104, pi. xiv. 
figs. 15 & 16. 

1925 a. Lichcut (AtUolichas T) marginatus Reed, p. 69. 

1931. Lichas (AtUolichas 1) off. marginatus Reed, p. 18. 

1935. Lichas marginatus Reed, p. 35. 

1936. Trimcrolichas marginatus Phleger, p. 604, fig. 15. 

The only available specimen is a slightly distorted 
oranidium, and is an internal east devoid of ornament 
(PI. IV. fig. 4, GSM; 55486). Glabella is 13 ram. long 
and 15 mm. broad. Central lobe is olavate, almost as 
wide in its anterior expanse as the distance between the 
outer margins of the “ bioomposite ” lobes; posteriorly 
the lobe narrows to one-quarter of its anterior breadth 
due to the convergent longitudinal furrows, and then 
expands again at the level of the hinder margins of the 
“ bicomposite ” lobes where it reaches one half its anterior 
breadth. There is no transverse division of the neck 
of the central lobe by the basal glabellar furrow. So-called 
“ bioomposite ” lobes, which in this case are probably 
tricompoaite, exhibit a smooth outline, are a little less 
than twice as long as broad, and are markedly convex 
both longitudinally and transversely. " Bioomposite ’’ 
lobe reaches as far as the occipital furrow, whioh is deep, 
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while the occipital ring and lobe are well developed. 
Longitudinal furrow subsemicircular, deeper anteriorly 
than posteriorly. Axial furrow is sigmoidal. Fixed 
cheek convex, mibtriangular with apex directed forwards ; 
merges on to the laterally protuberant palpebral lobe, 
which showH an anterior and a posterior ridge separated 
by grooves from an intervening lower triangular convex 
area. Anterior border is relatively broad, but it is 
incompletely preserved medially. Anterior facial suture 
sigmoidal, at first running horizontally inwards from 
the palpebral lobe, then curving through a right angle, 
bending outwards opposite the front of the “ bicomposite ” 
lobe, and finally trending inwards to cut the antorior 
margin 8-5 mm. from the mid-line. The posterior branch 
is invisible. 

Geological Horizon and Locality. —Arenaceous Purple 
Shales of the Bog Mine Outlier | mile N. 40° E. of Ritton 
Castle, Shelve. 

Material. —One internal cast which is slightly distorted. 

Remarks. —The Shropslure specimen shows no impor¬ 
tant differences from LindstrOm’s types of L. marginatua 
found in the Wenlockian deposits of FarO, Gotland 
(1885, p. 58, pi. xiv. figs. 8 & 9, RM : Ar 2367 & Ar 2366). 
The form named Lichaa (Metopolichaa) aff. marginatua 
from the Middle Valentian rocks of Girvan is practically 
identical with the Shropshire specimen, and although 
Reed states that the “ fourth lateral lobes are almost 
obsolete,” the specimen shows that they have entirely 
disappeared (1906, p. 105, pi. xiv. fig. 15, BM : In 22797). 
The glabella of Lichaa (Metopolichaa ?) congruena is also 
similar, but the occipital lobes are different in shape, 
there is no anterior border, and the bicomposite lobes 
do not attain the occipital furrow (Reed, 1935, p. 34, 
pi. iii. fig. 10). 

Phleger has made L. marginatua the genotype of 
Trimerolichaa (1936, p. 604, fig. 15), but instead of using 
as his illustration the type described by LindstrOm, 
he has copied the outline of the form which Reed is not 
oertain is conspeoifio (1906, pi. xiv. fig. 15), and thus 
a false impression of the new genus might arise. There 
are doubts, however, regarding the validity of Trimero¬ 
lichaa either as a genus or subgenus, for the “ wide brim 
on the anterior part of the oephalon ” on whioh Phleger 
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places considerable importance appears to me to be a 
minor character f, and, in addition, Warburg’s inter¬ 
pretation ol L. laciniatus (see p. 113) shows a close resem¬ 
blance of this species to L. margina-tus. The latter exhibits 
no basal lateral glabellar lobes, but in L. laciniatus 
the basal glabellar furrow is so shallow that a slight change 
migh t, result in its loss with the consequent fusion of 
both lateral glabellar and bicomposite lobes. L. laciniatus 
seems to be so nearly related to L. marginatus that the 
latter is here included in Lichas (s. s.). 


Lichas (s. 1.) norvegicus Angelin. 

1854. Lichtu norvtgicus Angelin, p. 73, pi. xxxviii. fig. 2. 

1882. lArhatt norvegicue Bregger, p. 129. 

1005. Lushas (Metopolichas) laciniatus Reed, p. 103. 

1037. ? Tnnirrolichaa norvegicus Warburg, pp. 212-217, figs. 1-4. 

The only specimen is a pygidium, which is moderately 
well preserved in an olive-green mudstone (PI. IV. fig. 5, 
GSM: 55487); it is slightly broader than long, measuring 
32 by 27 mm. At about one-third the distance along the 
length of the pygidium the axis merges into the postaxial 
ridge, from which it is separated by a feebly defined 
furrow; axis is gently arched, occupies about one-third 
of the anterior breadth of the pygidium, tapers slightly 
posteriorly where it is bluntly terminated; two axial 
rings are present followed oaudally by a third longer ring 
carrying a tubercle. Postaxial ridge is almost flat, 
expands posteriorly, and reaches back to the margin. 
Three pairs of pleurae are developed, pleural and inter¬ 
pleural furrows being clearly defined. Two anterior 
pairs of pleurae are foliaoeous and prolonged laterally 
into acutely pointed free margins, while the third pair 
is directed backwards and situated on either aide of the 
postaxial ridge; this latter pair appears to be squeezed 
out by the expanding base of the ridge before the periphery 
is attained, and thus the terminal bluntly pointed processes 
are not continuous with the third pair of pleura, but with 
the postaxial ridge. Doublure is broad, measuring 10 mm. 
across, and is crossed by a series of wavy discontinuous 


t Since this wee written I have received Dr. Warburg’s pap er on 
“ Angelin’* Lusha* norvtgicus —a Silurian species," in which thesame 
opinion is expressed (1037, p. 214, footnote). 
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lines. Posterior pair of broad spines are ornamented 
by larger tubercles. 

Geological Horizon and Locality .—Purple Shales of the 
Minstorley-Habberley lane 1/0 mile from the Shrewsbury 
main road. 

Material. -One compressed specimen is known. 

Remarks .—Before receiving Dr. Warburg’s paper on 
Lie,has mrvegicus (1937, p. 212) l had referred the 
pygidium from Shropshire to the gonus Arctinurus. 
Although Dr. Warburg is prepared to admit the similarity 
of the pygidium of L. riorvegicus with that of Arctinurus 
boltoni, it is in the eephalon that important differences 
are manifest. As expressed elsewhere (see p. 115), 

I do not feel confident that Trimeroliehas (Phleger, 
1936, p. 604) will stand as a genus, and for the present 
1 have placed L. norvegicus in Lidias (s. 1.), and do not 
follow Warburg in placing it doubtfully in Trimeroliehas. 
The specimens of L. norvegicus were mainly collected 
from Etage 6cr of MalmO; this horizon is probably 
a little lower in the succession than are the Valentian 
rocks of Shropshire. 

The specimen from the Lower Valentian rocks of 
Haverfordwest is very crushed (Reed, 1905, p. 103, SM: 
A 4650). but the postaxial ridge is similar in exhibiting 
the pronounced posterior widening. Lidias visbyeusis 
(LindstrOm, 1885, p. 58, pi. xvi. fig. 11, holotype RM : 
Ar 2419) has the same general appearance as L. nor¬ 
vegicus, but the pygidial axis is much more convex and 
broad, the postaxial ridge in its posterior extremity is 
not so expanded, and the first axial ring is followed by 
a median subsemiciroular ring which does not extend 
across the axis f, whereas in our species a similar structure 
attains the axial furrow. Of British species, L. norvegicus 
is nearest Dicranopeltis wooduxtrdi (Reed, 1903, p. 9, 
pi. i. figs. 7-8), but this form does not show the posterior 
widening of the postaxial ridge, it possesses a better- 
developed groove defining the posterior extremity of the 
axis, and has no tubercle. D. barrandei (Fletcher, 1850, 
p. 238, pi. xxvii. bis, fig. 5; and Reed, 1903, p. 10) is 
further removed for it shows more axial elements, has 


f Mot visible in the holotype but in another specimen, RM t Ar 2892. 
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a parallel-sided and short postaxial ridge, and is different 
in shape. 

Enerlnurida Angelin. 

Encrinijbps Emmrioh, 1845. 

Evcrwuru# onnivnais , sp. n. 

Excluding the terminal pygidial mucro the length 
of the largest syntype is 28 mm. and width 18*15 mm. 
(1*1. IV. fig. 6, GSM: 55488). In another syntype, 

cephalon is 18-5 mm. broad and 8-0 mm. in median 
length (PI. IV. fig. 8, University Museum, Oxford). 
Glabella is pear-shaped, approximately as broad as long, 
and covered by coarse tubercles which are imperforate. 
Lateral margins show throe tubercles with short inter¬ 
vening furrows; considerable controversy has existed 
as to whether such tubercles truly represent lobes (Reed, 
1928, pp. 53-58); but if the casts of the Upper Valentian 
species here described are examined closely, it is found 
that there is a series of pits just on the inner side of the 
axial furrow, and these correspond in position to the 
grooves mentioned above (PI. IV. fig. 9). There seems 
little doubt that the grooves represent the true glabellar 
furrows and the so-called tubercles can be interpreted 
as lobes. Basal glabellar segment reduced, smooth, and 
concave, and then follow anteriorly three lateral lobes; 
thus, excluding the occipital ring, there is evidenoe of 
four segments on the glabella. Occipital ring longi¬ 
tudinally and transversely convex with external nodular 
lobes; occipital furrow coalesced with basal glabellar 
furrow, but indicated laterally by a pit on the inner 
flank of the axial furrow. Axial furrow is wide and 
incised, and anteriorly swings outwards and is oonfluent 
with the antero-lateral border furrow which passes back 
to the intergenal angle, where it is joined by the posterior 
border furrow. Where the axial furrow is opposite 
the frontal lobe of the glabella it suddenly pitches down 
into the hypostomal pit, the under or ventral surfaoe 
of which probably articulated witli the antero-lateral 
wing of the hypostoma (see p. 120). Preglabellar furrow 
is extremely shallow, and in slightly compressed specimens 
the narrow preglabellar field, which carries eight pro- 
nounoed tubercles arranged on an arc parallel with the 
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furrow, may be confused with the glabella. The large 
outer tubercle on the preglabellar field overhangs the 
axial furrow and simulates a glabellar lobe, but it has 
no accompanying pit, such as the glabellar lobes possess, 
other than the deep hypostomal pit. Free cheek large, 
placed more in the vertical than in the horizontal plane ; 
antoro-lateral border furrow is broad, while the border 
is provided with a series of tubercles which decrease 
in size posteriorly. Facial suture originates in front 
of tlie genal angle and passes at first obliquely inwards 
and forwards, then sweeps almost parallel with the 
posterior border and so roaches tho eye. The anterior 
branch describes a sigmoidal curve, traverses the axial 
furrow in front of the hypostomal pit, and swings upwards 
and forwards in front of the preglabellar field to make 
contact in the mid-line with the top of the rhoraboidal 
rostral plate. Eye was obviously podunculate, but precise 
details are lacking; eye is surrounded by a concave 
area showing a series of radiating ridges followed externally 
by a ring or areola of tubercles, of which those disposed 
nearer to the glabella are the larger. Fixed cheek is 
moderately developed, its surface mainly in tho horizontal 
plane, and carries the intergenal spines, which extend 
at least to the sixth thoracic segment. Details of the 
palpebral lobe are unknown. Reference has already 
been made to the areola round the eye ; the rest of the 
surface internal to the posterior border furrow is orna¬ 
mented by small tubercles interspersed with shallow 
pits. Rostral plate, defined by the connective sutures, 
carries a tumid border, is rhomboidal in shape, the longer 
axis being placed vertically (PI. IV. fig. 10). The tuber- 
culation characteristic of the glabella is carried beyond 
the facial suture on to the free cheeks, and the upper 
half of the rostrum is held between this surface, while 
the lower half appears to be carried between the doublure. 

Hypostoma is preserved as an external mould in 
juxtaposition with the doublure, its mid-line corresponding 
with that of the rostral plate (PI. IV. fig. 7, GSM: 55489). 
LindstrOm (1901, p. 56, pi. iv. figs. 12-17) has figured 
the hypostoma in E. punctatns, E. obtusus , and E. leevis, 
and it is noteworthy that in E. onniensis tho structure 
is different from any of these forms. The hypostoma 
and rostral plate promise to beoome muoh more reliable 
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indices for the differentiation of species of Encrinwrue 
t.hn.n probably any other combination of characters. 
Hypostoma in our species is ornamented with punctce, 
and shows a prominent tongue-shaped posterior mass. 
Anterior lateral wings comprise narrow, long, subtriangular 
extensions, and consequently have a large surface of 
contact with the doublure ; tins is one of the features 
by which flic hypostoma differs from the species figured 
by Limlatrbm. The specimen has been developed in 
order to show the relationship of the deep hypoBtomal 
pit, present on the axial furrow, to the underlying 
structures. The pit is seen on its ventral surface as 
a finger like process, and this is now known to articulate 
in a small sooket at the inner end of the anterior wing 
of the hypostoma (PI. IV. fig. 7). It is possible that 
muscles were attached to this process, and they may 
have had their other insertion around the socket. The 
direct articulation of the process with its socket on either 
side of the hypostoma would have made a hinge on which 
the hypostoma could have moved, activated by means 
of the muscles inserted as already described. The middle 
body in dorsal view is concave, shows faint indications 
of longitudinal trilobation with the median lobe extending 
forwards to the doublure, but, as far as can be ascertained, 
it does not project beyond as found in E. obtiuus and 
E. I etuis. The whole of the middle body is punotate; 
at its postero-lateral corners occur the macula?, ovoid 
in shape, their longer axis inclined at about 45° to the 
median line, but further details are wanting. The trend 
of the anterior facial suture across the axial furrow but 
in front of the hypostoma! pit should here bo recalled. 

Thorax consists of eleven segments (PI. IV. figs. 6 & 8). 
Axial rings show little decrease in breadth posteriorly, 
and lateral nodular lobes are in evidence; the tenth 
segment carries a median tubercle. Pleura terminate 
in short blunt spineR, and show an anterior and posterior 
pleural band separated by a wide furrow, but it should 
be remembered that the specimens are internal casts 
exoept for one example which is an external mould, 
and a plasticine squeeze of this shows that there is a convex 
central ridge on each pleura separating the anterior 
and posterior bands ; thus the construction of the pleura 
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seems to be different in the cast and the mould, due to the 
fact that the oentral band was solid and biconvex when 
sectioned transversely. The posterior bands are more 
longitudinally convex than are the anterior ones, which 
are provided with tubercles, an outer series near the 
fulcrum converging anteriorly towards the inner series 
placed alongside the axial furrow. 

Pygidium is triangular and carries a mucro at least 
4 mm. long (PI. IV. figs. 6 & 8); one specimen referred 
to this species is non-muoronate, but in other respects 
it is in agreement (PI. IV. fig. 11, GSM : 55490). Salter 
believed that the presence or absence of a mucro in other¬ 
wise identical forms was a feature of varietal importance, 
but l am disinclined to separate them variotally. In 
the mucronat© forms there are at least twenty-two rings 
on the axis, and there are a few more than this number, 
but the furrows are indistinct; in the non-mucronate 
form at least twenty-one rings have been seen. In the 
internal oast the rings are incomplete after the second 
segment, but on the external mould they are complete 
up to and including the fifth or sixth segment, although 
the grooves defining them are deeper laterally than 
mesially. This differenoe, which is manifest in the cast 
and mould, has also been noticed in other species, and 
consequently the importance which some authors place 
on the number of complete rings may be overstressed. 
Single tubercles occur on certain rings, in the mucronate 
forms on 2, 6, 11, and 20, and in the bluntly terminated 
form on 2, 5, 8, 11, and 14, and also probably on more 
posterior segments. The position of the tuberolos varies 
in different individuals, and their occurrence appears 
to be fortuitous. Number of pleurae may be seven or 
eight, and they end in short bluntly spinose terminations. 
Axis is elongated and does not reach to the posterior end 
of the pygidium. 

Geological Horizons and Localities .—Purple Shales of the 
Onny River Section near Cheney Longville and the 
arenaceous Purple Shales of the Bank Outlier near 
Minsterley. 

Material .—Two almost oomplete specimens and a 
pygidium. 

Syntypes. —GSM: 55488-55490 and specimen in the 
University Museum, Oxford, 
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Remark*. —Briinnich (1781, p. 394) described, but did 
not figure, a trilobite as “ Trilobu* punctata*, annulis 
corporis punctis per series transversim notatis ” ; this 
species has been incorrectly referred to Encrinurue. On 
writing to Dr. V. Poulsen regarding the loan of the two 
type pygidia which occur side by side on a “ soft yellowish 
limestone from Bohemia,” he replied that he had found 
these labelled by Briinnich as “ Trilobu* punctatu* 
fragments improssa calcareo flavescente.—Bohemias,” 
and that, as far as he could determine, “ there is muoh 
probability that Briinnich’s Triloba* punctatu* and Dai- 
manite* hausmanni (Brongn.) are synonymous.” Having 
examined the specimens 1 concur with Dr. Poulsen’s 
opinion, and consequently Trilobu* punctatu* should 
now be called Dalmanite* punctatu* (=Z>. haummnni). 
Wahlenburg (1821, p. 32, pi. ii. figs. 1 & 1*) is frequently 
given as the author of Encrinurue punctatu*, for he was 
the first to figure the pygidium as Erdomoatracite* punctata ; 
his type is in the Upsala Museum. But Wahlenburg’# 
figure 1 is a cephalon of Calymene, and figure 1* the 
pygidium of an Encrinyrue. Dalman (1826, p. 233, 
pi. ii. figs. 2 a & b) figured two specimens under Calymene 
punctata which are both referable to Encrinurus. Emmrich 
(1845. p. 42) apparently did not realise that Wahlenburg 
had confused the parts of two different animals under 
one specific name; Emmrich founded Encrinurue on 
account of the characteristic pygidium figured by 
Wahlenburg, which specimen thus becomes the holotype 
of Encrinurue punctatu*. This species differs from 
E. mnienei* in possessing twenty-six pygidial rings, and 
there are probably between five and ten additional rings 
which are indefinitely shown ; it thus has half as many 
rings again as E. mnienei* but the same number of 
pleura. 

Encrinurue muUochenei* Reed. 

1878. Encrinurue punctatu* var. armaceu* Niohoteon ft Etheridge, 
p. 108, pi. viii. fig. 2. 

1888. Encrinurue punctatu* var. arenaocu* Mur ft Nicholson, p. 608. 

1800. Encrinurue punctatu* Heed, p. 121. 

1928. Encrinurue punctatu* Reed, p. 64. 

1931. Encrinutru* muttoohenri* Reed, p, 18, 

The type of this species is ill-preserved (BM: In 28175); 
it has suffered damage sinoe Nicholson and Etheridge 
described and figured it, and unfortunately the figures 
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are aotually of little value for detailed comparison. 
Although Reed proposed the specific name, the form 
has never been fully described. The following account 
is founded mainly upon a perfectly preserved specimen 
(GSM: 55491). 

Cephalon is a little more than half as long as broad 
(PI. V. fig. 1); most individuals are small and delicately 
proportioned. Glabella is more pear-shaped than clavate. 
Occipital ring carries lateral nodular lobes, while the basal 
lateral glabellar lobes are small; occipital and basal 
glabellar furrows coalesce and constitute a strong groove 
separating the smooth occipital ring from the strongly 
tuberculated glabella. Three lateral glabellar lobes ocour 
posterior to the shallow preglabellar furrow. Preglabellar 
field provided with nine tubercles, the extreme one on 
either side being markedly protuberant and simulating 
a glabellar lobe. Axial furrows diverge anteriorly, deep 
but not very wide; furrow passes facial suture and 
joins the antero-lateral border furrow and the furrow 
which limits that part of the glabella-like surface which 
has migrated on to the free cheeks. Free cheek (PI. V. 
figs. 1 A 2), nearly vertically placed, extends inwards 
and round the front of the rostral plate, and carries in 
front of the glabella that convex tuberculated surface 
which can be likened to the glabellar continuation on the 
free cheek. Anterior border furrow strong, and the 
border itself is ornamented by a series of tubercles; 
the areola surrounding the eye is partly contained on 
the free cheek. Facial suture cuts the margin in advance 
of the intergenal angle, and swings inwards and slightly 
forwards to the eye ; thenoe it passes forwards and still 
inwards towards the mid-line, traverses the axial furrow, 
rises abruptly on to the convex median mass of the 
oephalon, and follows the ourve of the preglabellar region 
until the rostrum is attained. The eye was pedunculate. 
Fixed cheek is drawn up towards the eye. Posterior 
border furrow strong and bounded posteriorly by a 
oonvex border. Intergenal spines relatively short and 
extremely dehoate (PI. V. fig. 5, GSM: 55492), so that 
often they may not be preserved. Rostrum visible 
in front elevation and consists of an almost parallel¬ 
sided long {date held vertically between the free cheeks 
(PI. V. figs. 8 A 4); .there is a short rostral suture. 
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There is no doubt that the plate has a different shape 
from that known in E. nnniemis. 

Hypostoma is poorly preserved ((ISM: 55500), but 
the longitudinal median lobe of the middle body protrudes 
anteriorly. 

Thorax consists of eleven segments. Axial rings 
carry articulatory half-ring and furrow, and also a pair 
of nodular lobes, axis tapers slightly posteriorly. 
Pleura? exhibit a ridge delimited by the anterior and 
posterior bands, are bluntly terminated, and the fuleral 
point approaches nearer to the axis in successively 
posterior pleura?. 

Pygidium (PI. V. fig. 4) shows a stumpy axis with 
about fifteen rings, tubercles being present on 1, 4, 7, and 
10, Rings may be complete in some individuals or nearly 
so in others, hut the grooves separating them are deeper 
at the sides than in the middle. Those rings which do 
not carry a median tubercle possess a series of at 
least seven minute tubercles. Pleura? number eight, 
usually a tubercle at the fulcrum, and may have one or 
more between that point and the axial furrow. Posterior 
pair of pleura? do not attain the margin and are charac¬ 
teristically V-shaped. 

Geological Horizons and Localities .—Pentamerus Beds 
of Morrell's Wood and Harper’s Dingle, near the Wrekin, 
and Wagbeach, near Minsterley; Purple Shales of 
Apedale, Onny River Section near Cheney Longville, 
and Plowden. 

Material .—Eight moderately well-preserved specimens 
and eighteen pygidia. 

Encrinurus shelvcnsis , sp. n. 

(Specimens are fairly common in the sandstones of the 
Bog Mine Outliers, but only oranidia and pygidia are 
known ; they occur as internal casts and externalmoulds. 

Cranidium is about twice as broad as long, the syntype 
being 27 mm. broad and 12-5 mm. long (PL V. fig. 6, 
GSM: 55493). The marked convexity and sturdy 

proportions of the glabella and the pygidium characterize 
this species. Glabella shows a pair of diminutive basal 
lobes, followed by three robust lateral lobes. Lateral 
glabellar furrows are represented by pits visible on the 
inner flank of the axial furrow. Just posterior to the 
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facial suture where it outs the axial furrow there is a 
pronounced hypostomal pit. Axial furrow deep and 
moderately wide; preglabellar furrow shallow. Pre- 
glabellar field with eight tubercles, of which the external 
one on each side overhangs the axial furrow. Occipital 
ring wide and short, with nodular lobes. Facial suture 
cuts the margin in advance of the intergenal angle, 
trends inwards and slightly forwards to the eye, after 
which it passes forwards and traverses the axial furrow, 
its course thereafter being obscure. Fixed cheek sub- 
triangular, convex, provided with a row of at least four 
tubercles bordering the axial furrow, and with a strong 
posterior border. Intergenal angle bluntly terminated, 
there being no indication of intergenal spines in the 
available specimen. 

Pygidium triangular and non-mucronate (PI. V. fig. 7, 
BM: In 32531). At least twenty rings are present 
on the axis, and there may be ten more in a pygidium 
14 mm. long, but in the specimens examined the 
preservation of the posterior tract is not good. Axis 
extends near to the end of the pygidium. As far as can 
be determined the rings are complete, and tubercles 
occur on 3, 0, 9 or 10, 13, 17, and 21. Pleura* number 
eight or nine and end in blunt spines ; along their inner 
portions the pleura* carry tubercles, but these do not 
extend beyond the fulcrum. 

Geological. Horizons and LocalUie.s .—Pentamerus Beds 
1100 feet, 8. 15° E. of Barytes Mill, Wagbeaoh, near 
Minsterley; arenaceous Purple Shales of the Bog Mine 
Outliers. 

Material .—Seventeen specimens comprising nino cra- 
nidia and eight pygidia. 

Syrdypes .—GSM : 55493 and BM : In 32531. 

Encrinurus sp. ind. 

One pygidium preserved with its test shows the details 
perfeotly (PI. V. fig. 8, GSM: 55494). Axis is almost 
conical and exhibits twenty-two completely divided 
rings of which 2,5,9(1), 13, and 17 carry a median tubercle; 
rings without a median tubercle have a series of much 
smaller ones. There are eight pleura, of which the first 
six reach the margin; it is in the form of the remaining 
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pleurae that the erection of a new variety might be 
justified. Posterior extremity of the pygidium is non- 
muoronate, and the last pair of pleurae grade into a strong 
tumid border; both pairs of pleurae of the seventh and 
eighth segments originate from the sides of the axis, but 
the last pair curves together, moets, and is biconvex 
in outline. Between this eighth pair there is left a 
convex, triangular region, tapering posteriorly, which 
represents the ninth pleurae which have not become 
differentiated. The biconvex shape of the eighth pair 
is simulated by the seventh, but not so completely. All 
the pleurae are finely granulated. 

Geological Horizon and Locality. —Pentamerus Beds, 
1100 feet, S. 15° E. of BaryteB Mill, Wagbeach, near 
Minsterley. 

PhaeopUUs Corda. 

Phacops (s. s.) Eramrich, 1839. 

The genus Portlockia is in a oonfused state, and several 
attempts have been made to clarify its position in 
nomenclature. McCoy erected Portlockia in 1846 (p. 50) 
with P. snblmvia as the only speoies. Unfortunately, 
the type-specimen is no longer available, but Balter, 
who saw the original, thought that it was identical with 
Phocops stokeei (1864, p. 22) and did not recognize 
Portlockia, although McCoy continued to do so (1849, 
p. 399; and 1855, p. 162). In 1918 McLeam (p. 34) 
revived the genus with Phacopa stokesi as the genotype, 
and later (1924, p. 170) used the name Portlockia in 
a manner accepted by Reed (1927, p. 340; and 1931, 
p. 23). In the meantime R. & E. Riohter (1923, p. 135) 
expressed the opinion that Portlockia was invalid, sinoe 
it is synonymous with Phacopa (s. s.). Recently Delo 
(1935 a, p. 405) has proposed Eophacops to replaoe 
Portlockia. If the Richters be correct then Bophacopa 
is unnecessary for P. degans and P. stoked, sinoe these 
must be referred to Phacopa. The genotype of Bophacopa 
is E. handwerki (Weller, 1907, p. 271, pi. xxiv. figs. 6 & 7), 
but this appears also to fall into Phacopa. The present 
author agrees with the Richters that P. stokeei can 
be plaoed in Phacopa (s, s.), of which the genotype is 
Phacopa Icilifrone Broun as designated by Barrande 
(1852, p. 498). 
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Phacops eUiptifrovs (Esmark). 

1927. Phacops elliptifrone Kummorow, p. 10, pi. i. fig*. 9, a & b. 

A synonymy is given in this publication, and to it may be 
added the following. 

1878. Phaoope etokesi Nicholson & Etheridge, p. 98. 

1888. Phaoopt elegant Marr A Nicholson, p. 720, pi. xvi. figs. 1-3. 

1900. Phaoopt (Phacopidclla) elegant Reed, p. 104, pi. xix. figs. 19-23. 

1927. Phaoopt (Portiockia) elegant Reed, p. 339. 

1931. Phaoopt (Portiockia) elegant Reed, p. 23. 

The best specimen shows the cephalon and pygidium 
disarticulated from the thorax, the contiguous elements 
slightly overlapping one another (PI. V. fig. 9, GSM: 
55501). The cephalon is 8-5 mm. broad (calculated) 
and 5*0 mm. long. Glabella expands anteriorly, increasing 
from a basal breadth of 2-0 mm. to a maximum of 4-5 mm.; 
in profile it describes a low convex curve whioh reaches 
its greatest elevation at the posterior end of the frontal 
lobe. Frontal lobe relatively large, transverse, extending 
forwards to constitute the front margin ; posteriorly, it 
is defined laterally but not medially by the first glabellar 
furrows. First glabellar furrows shallow, almost horizon¬ 
tally disposed but slightly curved; second pair of furrows 
shallow, inclined backwards, and impersistent like the 
first pair in the middle third of the glabellar breadth. 
Third pair of furrows deep, converging forwards, and 
becoming shallower towards the centre, where they almost 
meet. Second glabellar lobes subrectangular and flat; 
third lobes rounded posteriorly; fourth glabellar lobes 
are nodular and marginal. Between the occipital and 
third glabellar furrows internal to the nodular lobes there 
is a flat triangular area lying at a lower level than the 
rest of the glabella, and this imparts a stalked appearance 
to the glabella as a whole. Occipital ring convex, 
elevated, about as high as the maximum height of the 
glabella, showing occipital lobes. Axial furrows deep, 
straight, including between them an angle of about 55°. 
Strong posterior border furrow on fixed oheek terminating 
at intergenal angle, whioh is rounded; surface of fixed 
cheek internal to the eye is subtriangular, moderately 
fiat, inclined upwards from axial furrow to the pro¬ 
tuberant crescentic palpebral lobe. Free cheek small 
and carries a lateral border furrow; when the shell is 
removed and the under surfaoe exposed as a mould, 
a series of nodular ridges separated by narrow grooves 
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transverse to the margin are visible. Marr and Nicholson 
(1888, p. 721, pi. xvi. fig. 3 b) saw such structures in 
P. elegans (---jP. elliptifrons) from the Lake District, and 
thought that they were grooves into which fitted the 
terminations of the thoracic pleurae when the animal was 
enrolled. Five such ridges, which represent open grooves 
in the actual test, have been noted, and doubtless there 
are more, but these could not be developed. Eye is 
semicircular, commences anteriorly in advance of the 
first glabellar furrow', and extends baokwards to terminate 
at the front margin of tho posterior border furrow. Visual 
surface is declined outwards and there are about 84 facets, 
usually polygonal in outline and frequently showing 
a central pit; the facets are radially arranged with a 
maximum of six per radius. Posterior branch of the 
facial suture is slightly curved, but extends almost 
horizontally outwards; anterior branch is ill-defined, 
but probably oonforms in shape to the outer and front 
margins of the frontal lobe. 

Thorax consists of eleven segments, but these are 
distorted through lateral compression, and the cephalon 
is disarticulated and partly overlies the anterior segments ; 
these decrease in breadth posteriorly. Axial furrows 
clearly delimited ; axial rings possess articulatory half¬ 
rings and show a nodular lobe at each lateral margin. 
Pleurae overlapping external to fulcrum, which is placed 
at about one-third the total pleural breadth from the 
axial furrow. Pleural furrows pronounced, separating 
anterior and posterior convex bands, 

Pygidium semicircular, partly overlapped on left side 
by the last thoracic segment; the pygidium is better 
preserved in the specimen from Gilberries Brook (PI. V. 
fig. 10, GSM : 55495). Axis clearly outlined by furrows 
and bluntly terminated posteriorly. Anterior three axial 
rings and pleural pairs dearly defined, but posteriorly 
there is a suggestion only of an additional three rings 
with their attendant pleura. Axis and pleura all end 
at the strong doublure; there is no muoro. Anterior 
pair of pleura exhibit a fuloral point, but the others 
curve obliquely downwards. 

Geological Horizons and Localities .—Abundant in the 
Pentamerus Beds of Morrell’s Wood and Snead, and in 
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the arenaceous Purple Shales of the Bog Mine Outliers ; 
fairly characteristic of the Purple Shales of Apedale and 
of Middletown HiU (Breidden Hills). 

Material. —All internal casts or external moulds, but 
in some cases a little of the test is preserved. Nine 
cranidia and two pygidia from the Pentamerus Beds, 
twelve cranidia from the arenaceous Purple Shales, and 
six complete individuals, two cranidia, and three pygidia 
from the Purple Shales. 

Remarks. —-Many specimens identified here as P. elliptic 
from do not show the glabellar furrows on the internal 
oast, and, on first examination, these appear to represent 
a distinct variety. It has been ascertained, however, 
that the furrows are nearly always present in the external 
mould of such individuals, and thus their identity with 
the above species seems certain. 

In 1833 Esmark (p. 289, pi. vii. figs. C> & 7) described 
Tril . elliptifrom from Malmoekalven, Oslo Fjord ; the 
beds are of Lower Valentian age and referable to Etage (> 
(Kiaer, 1908, p. 594, pi. iii.). Boeck (1838, p. 138) 
separated Esmark’s figure 7 on plate vii. as Tril. elegam, 
but gave no further description. At a much earlier date 
Brongniart (1822, p. 15, pi. i. figs. 4 & 5) proposed the 
species Calymene marrophthalma , but in 1840 Milne- 
Edwards (p. 324) referred Brongniarts fig. 5, A-O, 
to the new species Calymene stokesi. Boeck (1838, 
p. 139) had, however, already stated that Brongniart’s 
figs. 5, A-C, were probably synonymous with Tril. elegans . 
Schmidt (1881, p. 73) remarks that Brogger had mentioned 
in correspondence that he considered P. elegans to be 
identical with P. elliptifrom , but Schmidt was not in the 
position to investigate more closely this opinion. Esmark’s 
two type-specimens of P. elliptifrom are lost; since one 
of these was selected by Boeck as the type of P. degans, 
it is impossible to define nowadays the characters of 
this latter species, particularly as Esmark’s figures are 
poor. I have been able to examine specimens of P. ettipti - 
from in the Oslo Museum, and although there is some 
variation in glabellar shape, yet it does not seem possible 
to pick out one clearly defined kind with an elliptical 
glabella and another with a trapezoidal glabella, which 
were the characters selected by Boeck respectively for 
P* elliptifrom and P, elegam. Consequently there appears 
Ann , & Mag . N , Hist Ser, 11. Vol i. 9 
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to be no alternative but to discard this often used specific 
name of P. elegans. 

Dalmanttes Barrande, 1852. 

Daknanites weaveri (Salter) var. tewuimvcroTMta, 
var. nov. 

The most complete cephalon available is of a small 
form measuring 6 mm. long and 12 mm. broad (PL V. 
% 11, GSM : 55502); another larger but less complete 
specimen is 8*5 mm. long (PI. V. fig. 12, GSM: 55496). 
These specimens are preserved in shale and may be 
compressed. Test is finely granulated, a feature seen 
better in external moulds (GSM: 55497). Glabella 

expands anteriorly, reaching a maximum breadth of 
5 mm. across the frontal lobe; in profile it describes 
a low curve rising gently to its greatest height on the 
frontal lobe and gradually becomes lower posteriorly. 
Frontal lobe large, transverse, extends forwards to meet 
the front margin in the mid-line, there being no sign 
in this position of the border which is first visible in dorsal 
view only at the sides of the lobe. Postero-laterally 
the lobe is defined by the first glabellar furrows, diverging 
at an angle of about 120°, but the latter do not completely 
traverse the glabella, so that the frontal lobe is confluent 
with the median part of the glabella. In the mid-line 
and at two-thirds the length of the lobe from the anterior 
margin there is a pronounoed pit. Second and third 
glabellar furrows horizontally disposed, each individual 
furrow traversing one-third the glabellar breadth and 
deepening at its external extremity. First lateral lobes 
subtnangular, while the second and third pairs are 
nodular. Occipital ring elevated above the level of the 
preceding part of the glabella, nodular laterally, and 
defined by the occipital farrow, whioh is deep from its 
junction with the axial furrow to a distance inwards 
of one-quarter the basal glabellar breadth; then 
becomes shallow and remains so for half the glabellar 
breadth before it descends abruptly into the corresponding 
incised tract on the opposite side. Axial furrow mode¬ 
rately deep, diverging from ite Mow at an angle of about 
25°, joins the first glabellar furrow at the greatest width 
of the glabella, at whioh point it swings inwards and 
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forwards, disappearing in dorsal view underneath the 
frontal lobe. Surface of fixed cheek slightly convex, 
and antero-laterally it turns suddenly upwards to form 
the steep inner flank of the semilunar palpebral lobe. 
Posteriorly the cheek carries a pronounced posterior 
border furrow whioh can be followed to the intergenal 
angle; the specimen is here incomplete, but it seems 
probable that the posterior border was directed backwards 
as a small intergenal spine. Lateral border furrow 
joins the posterior border furrow, and oan be followed 
forwards over the free cheek to where it coalesces with 
the axial furrow. Lateral border 0-5 mm. wide approxi¬ 
mately, and is just seen to disappear under the frontal 
lobe; the doublure is markedly convex and about 
0-5 mm. wide along the lateral margin. Free cheek 
is small; the eye is semicircular and raised above the 
level of the rest of the cephalon. Tt originates opposite 
the anterior end of the first glabellar lobe and trends 
backwards to terpiinate opposite the third glabellar 
lobe. Visual surface is almost vertical, but precise 
details of the facets are lacking. Antero-laterally the 
eye abuts against the lateral border furrow, but when 
traced posteriorly it swings inwards and away from this 
furrow leaving a smooth slightly convex interspace on the 
free cheek. Posterior branch of the facial suture passes 
almost directly outwards from the hinder end of the eye, 
while the ill-defined anterior branch leaves the eye to 
encircle the antero-lateral margins of the frontal lobe. 

All the pygidia are isolated examples ; the only other 
species of Dalmanites found in the fauna has a different 
pygidiura, and this is associated in the same piece of 
rook with a characteristic cephalon (see p. 133). In all 
probability the pygidium now to be described oan be 
relegated to the variety tenuimneronata. Pygidium 
(PI. V. figs. 13 & 14, GSM : 55498 & 55499) is semi-oval, 
being 12 ram. broad and 10 ram. long, the latter measure¬ 
ment disregarding the muoro, which accounts for another 
6 mm. Axis 4 mm. broad anteriorly and tapering at 
an angle of 30°; fifteen axial rings, of which the first 
oarries an articulatory half-ring, can be disoemed on the 
external mould. Deep furrows occupy one-third the 
axial breadth on either side, and each pair of furrows 
connected across the median third of the axis by an 

9* 
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open broad groove. There are seven pleurae, which 
expand laterally up to their abutment against the 
inn er margin of the doublure ; six of the pleurae definitely 
coincide with the anterior six rings. Rib furrows are 
narrow, clearly impressed, and define the first six pleurae ; 
pleural furrows are much broader and more open than 
the rib furrows, and, like them, extend to the doublure. 
The anterior two pleurae, together with the rib and 
pleural furrows, extend at first horizontally and then are 
deflected obliquely downwards ; succeeding pleurae are 
directed posteriorly from their inception. Traced from 
the antero-lateral comers of the pygidium the pronounced 
doublure increases in breadth and is prolonged as a 
delicate spine, of which a length of 6 mm. is preserved. 
The whole of the pygidium is covered with a finely 
granulated ornament. 

Geological Horizons and Localities. —Most characteristic 
of the Pentamerus Beds of the Wrekin District and Shine- 
ton ; occasionally in the Purple Shales of Hughley Brook 
and Harley Brook. 

Material.— One cranidium and six pygidia from the 
Pentamerus Beds, and one cephalon and two pygidia 
from the Purple Shales. 

Syntypes.- -GSM : 55496 to 55499 and 55502. 

Remarks.— Delo (1935a, pp, 404 & 410) has proposed 
the new family name of Dalmanitid*, and this is placed 
with the Phacopidse in the new superfamily Phaoopidacea. 
I see no justification for this subdivision and have not 
adopted his classification. 

Reed (1909, p. 73; and 1927, p. 341) refers Phacops 
weaver! to Dalmanitina, while McLeam (1924, p. 169), 
from his study of some distorted specimens from Arisaig, 
is of the opinion that the “ species stands intermediate 
between Dalmanitina Reed and Dalmanites Barrande,” 
and places it in Dalmanites. Reed (1909, p. 70) selected 
a specimen from the Upper Valentian of Long’s Quarry 
in the Collection of the Geological Survey (GSM : 19221) 
as the type, but an artist’s note at the foot of tile dra wing 
made by Bailey for the plate illustrating Salter’s ori ginal 
description of the species (Salter, 1849, Dec. ii. pi. i. 
fig. 16) shows that the type comes from Long’s Quarry, 
near Tortworth, the specimen being in the 
of the Geological Society. An examination of this latter 
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collection, now largely housed in the Geological Survey 
Museum, shows that Salter’s original is GSd 3154 and 
not 19221. Heed states that P. weaveri possesses no 
muoro, and since ho dealt mainly with internal castB and 
external moulds, the former frequently not showing 
this structure, his failure to realise the presence of a short 
muero can be understood. The type-specimen shows 
between thirteen and fifteen axial rings, which is a number 
more characteristic of Dalmanites than Dalmanitina (Delo, 
1935 a, p. 411), while tho former being a Silurian genus 
and the latter Ordovician suggests that P. weaveri is 
better referred to Dalmanites. 

The material from Shropshire is closely related to 
Dalmanites weaveri, no difference being manifest in the 
cephalon, but the pygidium possesses a longer mucro, 
is more rounded, has clearly incised rib furrows, and tho 
dorsal doublure is stronger. Such differences are here 
considered of minor importance, and the specimens are 
placed in a new varioty of this species. 

Dalmanites vulgaris (Salter), var. 

The occurrence of an isolated cranidium and pygidium 
occurring side by side suggests that they are parts of the 
same individual (PI. V. figs. 15 & 16, GSM: 55504 & 55503). 
The specimens agree in detail with the fossils named by 
Salter as Phacojts ( Odontochile) caudatua var. vulgaris 
(1849, Dec. ii. pi. i. figs. 1-12, and 1864, pi. iii. figs. 4-17), 
and the closest similarity is noticed with figure 5 in the 
later publication. The pygidium differs in the number 
of pleura, for Salter mentions that in his variety there 
may be between six and eight, while in our speoimen 
there are ten. This may be a varietal difference, par* 
tieularly as Salter notes that even in immature forms 
the number appears moderately constant. 1 have one 
incomplete pygidium available and so do not think that 
the erection of a new variety is justified. 

Geological Horizons and Localities .—Pentamerus Beds 
of Shineton Brook and Purple Shales of Hughley Brook, 
and Onny River Section near Cheney Longville. 

Material .—Three oranidia and one pygidium. 

Remarks .—Delo (1935 b, p. 424) has recently stated 
that the genotype of Dalmanites is Trilobus caudatua 
Brfinnich, which is a synonym of Aeaphue longicaudalus 
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Murchison, and that Asaphus caudatus Brongniart is 
a different species identical with Phacops cavdatus var. 
vulgaris Salter. It should be noted that half a century 
ago LindstrOm came to the same conclusions (1885, 
pp, 37-38) and was the first to propose that Salter’s 
variety be raised to specific rank. 
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VI. EXPLANATION OF THE PLATES. 

Plate 11. 

Figs. 1*3.— lUmnus hamulus Saltor (see p. 89). 

Fig. 1. Internal cast of cranidium, postero-lateral comers broken 
(GSM : 55462). Fig. 1 a. Longitudinal profile. All natural 
size. Pontamerus Beds at section by Ford, Morrell’s Wood, 
near Leighton, 170 yds. W. of Morrell's Wood Farm. 

Fig, 2. Internal oast of pygidium, holotype (GSM : 35991). Fig. 2 a. 

Transverse profile taken 13 nun. from the front of the 
pygidial axis. Fig. 2 b. Longitudinal profile. All natural 
size. Pentamerus Beds, probably of Norbury. 

Fig. 3. Internal cast of pygidium (GSM : 55463) showing the test of 
the dorsal surface of the ventral doublure and the caudal 
fascia, x 1. Fig. 3 a. Caudal fascia magnified to show ridges 
and distribution of granules, x5. Pontamerus Bods at 
section by Ford, Morrell’s Wood, near Leighton, 170 yards W. 
of Morrell’s Wood Farm. 

Figs. 4-6.— lUsmus aretiaceus, sp. n. (see p. 92). 

Fig. 4. Internal cast of cranidium, the palpebral lobe on the loft side 
being incomplete, syntype (GSM : 55464), x 2$. Fig. 4 a. 
Longitudinal profile, X 2. Arenaceous Purple Shales of the 
Bank Outlier, near Minstorley. 

Fig. 5. Internal cast of pygidium, syntype (GSM: 55466), x2. 
Same locality and horizon as previous figure. 

Fig. 6. Internal cast of pygidium with part of test intact, syntype 
(GSM: 65467), X1-9. Fig. 6 a. Longitudinal profile, 

X 2. Pontamerus Bails, 1100 feet S. 15 ‘ E. of Barytes Mill, 
Wagboach, near Minsteriey. 

Figs. 7-8 .—lUmnus prolea Holm var. shelve nuts, var. nov. 

(see p. 93). 

Fig. 7. Internal cast of incomplete cranidium, holotype (GSM: 

55468), x 1. Arenaceous Purple Shales of The Napp 
Outlier, near Shelve. 

Fig. 8. Internal cast of distorted cranidium, paratype (GSM : 55469), 
xl. Purple Shales of the Ministerley-Habberley lane 
1/6 mile from the Shrewsbury main road. 

Plate 111. 

Figs. 1-3.— Warburgella stokesi (Murchison) (see p. 95). 

Fig. 1, Almost complete specimen, neotype (no. 335, Ketley 
Collection, Birmingham University). The oephalon, which 
is slightly tilted forward, overlaps the anterior part of the 
thorax, x 2. Wenlock Limestone of Dudley, Staffordshire. 

Fig. 2. Almost complete specimen, internal cast (GSM : 55470), x 2. 

Fig. 2a. External mould of same individual, but illuminated 
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to make it appear as an internal oast (GSM : 55471)* X 1*9. 
Pontamorus Beds, Harper’s Dingle* 1/6 mile N. of Bpout Lane, 
near Little Wenlook. 

Fig. 3. A nearly complete specimen which shows very olearly the 
^ rostrum (GSM: 35999 Wyatt Edgell Collection), x3. 
Purple Shales of the Onny River Section, near Cheney 
Longvillo. 

Fit/. 4. Warburgella binodma , sp. n. (see p. 97). Internal cast of the 
hototypo (GSM: 36(XH) Wyatt Edgell Coll.)* X2. Purplo 
Shales of the Onny River Section, near Cheney Longvillo. 

Ftg. 5. l*roetwt 8p. ind. (seep. 98). Specimen with the test preserved 
(GSM : 55472). Found in a limestone band rich in Barran - 
tUUa Ungutfer in the Puiple Shales of the Minatorley-Habborley 
lane 1/6 mile from the Shrewsbury main road* X 2*1. 

Fig. 6. Otarwn elegantula (Loven) (see p. 99). Internal east of an 
almost complete cranidium (GilSM: 55473)* X 31. Penta- 
merus Beds at the section by Ford, Morrell’s wood, near 
Leighton, 170 yds. W. of Morrell’s Wood Farm. 

Fig. 7. Otanon megalops (McCoy) (see p. 101). Plaster east of the 
presumed holotype, National Museum of Ireland, Dublin, 
x 2*8. Note the furrows in front of the basal glabellar 
furrows. 

Figs. 8-13*— Leonaspis erittaccus (Marr A Nicholson) 
var, ealopiensis , var. nov. (see p. 103). 

Fig. 8. External mould of an almost complete cephalon, syntype 
(GSM: 55474), x3. Purple Shales of the Onny River 
Section, near Cheney LongviUe. 

Fig. 9. Internal cast of a cranidium, syntype (GSM: 55476), x3. 

Same locality and horizon as previous figure. The two 
areas shown in light tint indicate abraded parts of the 
specimen. 

Fig . 10. Almost complete specimen, syntype (GSM i 55477), X 2. 
Same locality and horizon as previous specimen. 

Fig. 11. Almost complete but distorted specimen, syntype (GSM: 

55478), x 2. Purple Shales of the Minatertey-Habberley 
lane 1/6 mile from the Shrewsbury main road. 

Fig. 12. Internal cast of a py^idium, syntype (GSM: 55479), x2. 
Same locality and horizon as previous specimen. 

Fty. 13. Internal cast of a pygidium, syntype (GSM: 55480), X 2* 
Purple Shales of the Gilberries Brook 1/12 mile N. of Wall- 
Longville road. 

Fig. 14. Leonaspis ma/rkUni (Angelin) (see p. 108). Cranidium of a 
well-preserved specimen with test intaot (GSM: 55482), 
x 2. Pentamerus Beds from a well 330 yards along the road 
east of Shineton Church. 


Plate IV. 

Figs. i~2.— Primaspis paralkla, sp. n. (see p. 110). 

Fiy. 1. External mould of the holotype illuminated to appear as an 
internal cast (GSM: 55484), x 2. Purple Shales of the 
Minsterley-Habberley lane 1/6 mile from the Shrewsbury 
main road. Photographed under aloohol, 

Fig . 2. Internal oast of the holotype (OSM ,* 55483), X2. 

Fig* 3. Lichas constrict **, sp. n. (see p. 111). Internal east of the 
holotype (GSM: 55485), x K9, Arenaceous Purple Shales, 
Bog Mine Outlier, § mile N. 40° & of Bitten Castle, Shelve. 
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Fig. 4. Liohas margincUu* (Lindstrdm) (see p. 114). Internal cast 
of a slightly distorted specimen (GSM : 55486), X 1. Same 
locality and horizon as previous specimen. 

Fig. 5. lAchas norwgicu* Angelin (see p. 116). A compressed pygidium 
in which the shell of a BiUAntes has been pressed through the 
surface of the fossil near to the axis on the left side (GSM : 
55487)* x 1. Purple Shales of the Minsterley-Habberley 
lane 1/6 mile from the Shrewsbury main road. 

Figs. 6-11 .—JSneritturus onniensi*, sp. n. (see p. 118). 

Fig. 6. External mould illuminated to appear as an internal cast, 
syntype (GSM: 55488). Almost natural shse. Puiple 

Shales of the Onny River Section, near Cheney Longville. 

Fig. 7. Hypostoma of the above-mentioned specimen seen on tlio 
internal oast, syntvpo (GSM: 55489), x3|. Note on the 
left the hypostomal pit ( h) soon from below os a finger-like 
process insorted in a sockot on the inner expanse of the 
anterior wing of the hypostoma. 

Fig. 8. Internal cast, syntype (University Museum, Oxford), x 1 
Same locality and horizon as previous specimen. 

Fig. 9. Left-hand side of the glabella of the some specimen to show 
pita corresponding to tho glabellar furrows, glabellar lobes 
\g), preglabollar furrow (/), tuberculated preglabellar 
field (0* and hypostomal pit (A), x 2. 

Fig . 10. Front view ot the same specimen to show the rostral plate 
out lined in white, x 5. 

Fig. 11. Internal cast of pygidium, syntypo (GSM: 55490), >2, 
Arenaceous Purple Shales of the Bank Outlier near Minsterley. 

Platk V. 

Figs. 1-5.— Encrinuru# muUochensis Reed (soe p. 122). 

Fig. 1. Complete specimen seen at right angles to the oephalon (GSM : 

55491), X 4*2. Purple Slimes at junction of Harley Brook 
and Merrishaw stream, near Harley. 

Fig. 2. Sido view of the same specimen, x 4*6. 

Fig. 3. Front view of the same specimen, rostral plate in white, x 4J. 

Fig. 4. Same specimen seen at right angles to the pygidium. Part 
of rostral plate in white, x 4. 

Fig. 5. External mould illuminated to appear as an internal oast; 

note delicate intergenal spine (GSM : 55492), x2»l. Purple 
Shales, Harley Brook* wear Domes, Harley. 

Figs, 6-7,- - Encrinum* nhtlvcnds, sp. n. (see p. 124). 

Fig. 6. Internal east of oranidium, syntype (GSM: 55493), xl. 

Arenaceous Purple Shales, Bog Mine Outlier, } mile N. 40° 
E. of Ritton Castle, near Shelve. 

Fig . 7. Internal cast of pygidium, syntypo (BM: In .32531), x2. 
Arenaceous Purple Shales near Minsterley. 

Fig. 8. Encrinurtu sp. ind. (see p. 125). Pygidium with the tost 
preserved (GSM: 55494), X 1*8, Peutamerus Bod* 1100 feet S. 
15" E. of Barytes Mill, Wagbeach, near Minsterley. 

Figs* 8~10.~*Np5aoops tUiptifron* (Esmark) (see p. 127). 

Fig. 8. Almost complete hut disarticulated specimen (GSM.» 55501), 
X2. Purple Shales of stream 400 yds. S.W. of Hughley 
Church. 

Fig. 10* Pygidium (GSM: 55495), x 1*8. The actual specimen is 
nearly complete, but in order to show the characters of the 
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pygidium tho thorax and oophalon have been paintod out* 
Purple Shales of tho Gilberriea Brook 1/12 mil© N. of Wali- 
Longville Road. 

Figs. 11-14 ,—DalmanxUs weaveri (Salter) var. tcnuimucrvnata, 
var. nov. (see p. 130). 

Fig, ii. Nearly complete cephalon, broken and displaced on the 
left side external to the eye, syntype (GSM: 55502), x2. 
Purple Shales of stream 450 yds. S.W. of Hughley Church. 

Fig. 12. Incomplete cranidium (GSM: 55496), X2. Pentamorus 
Beds at section by Ford, Morrell’s Wood, near Leighton, 
170 yds. W. of Morrell’s Wood Farm. 

Fig. 13. Internal cast of the pygidium (GSM: 55498), x 2. Purple 
Shales at junction of Harley Brook and stream by Merrishaw, 
Harloy. 

Fig. 14. External mould of the same specimen illuminated to appear 
as a cast (QSM : 55499), X 2. 

Figs. 15-16 .—Dalmanites vulgaris (Salter), var. (see p. 133). 

Fig. 15. External mould of cephalon illuminated to appear as a cast 
(GSM : 55504), X 1. Pentamerus Beds, W. bank of Shineton 
Brook, 1000 yards S. of bridge on Shineton-Cressage road, 
S. of Shineton. 

Fig. 16. Pygidium presumably of same individual as above (GSM: 

55503), x 1. Same locality and horixou as previous specimen. 


XIII.— Five new Specie# of Ant, chiefly from New Guinea. 
By Horace Donisthorpe, F.Z.S., F.R.E.S., etc., 
Department of Entomology, British Museum (Natural 
History). 

PoiWRllt.*. 

Acanthoponera plaumanni, sp. n. 

Reddish yellow, legs and soapes lighter, eyes, masti¬ 
catory border and teeth of mandibles black ; whole body 
shining, and furnished with longer and shorter erect 
yellow hairs ; gaster clothed with rather long decumbent 
pubescence. 

Head subquadrate, posterior border considerably 
emarginate, posterior angles thiok with a blunt projection 
on each side ; sides of head to base of mandibles almost 
parallel. The sculpture oonsists of longitudinal raised 
ridges enclosing a network of large, shallow, shining pits. 
Mandible# large, with scattered shallow punctures, 
furnished with 8 or 9 rather small blunt teeth, exoept 
the two last apical ones which are longer, the one at apex 
being the longer and bluntly pointed; clypeua convex 
and evenly arched, anterior border slightly emarginate 
in oentre; frontal area indistinct; frontal carinee slightly 
emarginate behind insertion of antennas and then eon- 
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turned iu a thin ridge to base of head, forming the upper 
side of a long, shallow, shining aerobe to reoeive the whole 
of the scape ; antennae moderate; acape not reaching 
posterior border of head by | of its length ; funiculua with 
joints gradually increasing in length and breadth, forming 
a more or less 5-jointed club. Thorax narrowed to base ; 
the sculpture on the dorsal surface and also on the sides 
of the pronotum is similar to that of the head, but the 
epistemite and stemite of the mesothorax are smooth 
and shining with a few scattered shallow punctures; 
pronotum convex, broadest at anterior angles, which are 
rounded, and with a narrow neck in front for the reception 
of the head; meaonotum small, transverse, only slightly 
convex ; pro-meaonotal suture semicircular, well marked ; 
meso-epinotal suture only indicated by a furrow ; epinatum 
with dorsal surface long, rather flat, furnished at base 
with two long, strong, projecting spines, which curve 
gradually, and very slightly inwards at apex ; declivity 
abrupt, concave, smooth, shorter than the dorsal surface. 
Petiole armed above with a long sharp spine curving 
downwards, and beneath with a rounded projection 
ending posteriorly with a Bharp tooth pointing backwards. 
The sculpture of the petiole is somewhat similar to that 
of head and thorax, only the apex of the spine and the 
projection beneath are very smooth and shining. Gaater 
covered with very small fine punctures, strangulation 
between post-petiole and rest of gaster considerable. 

Long. 8 3 mm. 

Described from a worker taken by Fritz Plaumann in 
Brazil, Nove Teutonia, lat. 27° 11' 8* S„ long. 52° 23' W., 
September 1985. 

I have looked up the descriptions of all the known 
species to date. This very fine*insect is much larger 
than any of the others. 

The distribution of the genus is peculiar ; it is found in 
Central and South America, Chili, East Australia, and 
New Zealand. 

M ruuiciNju. 

Pheidole ( Pheidolacanthius) barwmtaun *, Bp. n. 

If.. Very dark brown, mandibles (except masticatory 
and basal borders, which are black), antenna, apex of 

* Barumtaun was the name of Min Chessman’* camp. 
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spines, clypeus, part of front and cheeks, epinotum, and 
parts of sides of thorax reddisli, tarsi and articulations 
of the limbs yellowish. Whole body furnished with 
longer and shorter, scattered erect yellow hairs. 

Head subquadrate; posterior border very emarginate 
in centre, forming large side lobeB with rounded posterior 
angles ; with strongly raised longitudinal ridges anteriorly, 
straight and regular in the front, curving outwards at 
the sides with some of the interstices covered with very 
small raised tubercules; posterior part of head (lobes) 
closely concentrically striate. Mandibles massive, oonvex, 
smooth, and shining, with a few shallow scattered punc¬ 
tures ; masticatory margin without teeth ; clypeus raised 
in centre and with a oarina, longitudinally striate at sides 


Fig. 1. 



Fig. 1.—Dorsal view of thorax of soldier of Pheidole {Phddolaoanthinus) 
InsrumUiun , Bp. n. 

Fig. 2.—Lateral view of thorax of worker of P, (P.) fxmimiaun, «p, n. 


of anterior border, which is emarginate in centre ; frontal 
area narrow, smooth, shining, rather deeply scooped out 
with rounded basal border, a narrow furrow extends 
to base of head, becoming muoh deeper between tire 
lobes; antennal carina divergent posteriorly; antenna 
short; scape not quite reaching the transverse striae of the 
lobes of head; funiculus with last three joints slightly 
longer than the rest; eyes small, situated in front of 
oentre of sides of head. Thorax smooth and shining; 
pronotum furnished with two long, strong, pointed spines 
projecting outwards, and slightly forwards at apex, 
a little longer than a third of the length of the thorax; 
msonotvm with a raised transverse Carina with sharp 
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small teeth at each comer; epinotum with two long 
spines projecting outwards and curving slightly back¬ 
wards at apex, not as long as those of the pronotum, dorsal 
surface of epinotum slightly convex, declivity abrupt, 
of equal length to dorsal surface, slightly concave; 
petiole long and narrow anteriorly, with a thin, raised, 
rather high transverse projection posteriorly; poel- 
petiole narrow, transverse, transversely striate, with a 
short projecting tooth at each side ; gaeter round, smooth, 
and shining. 

Long. 6 mm. 

Colour and hairs much as in the y, only in some 
specimens the dark brown parts are nearly black. Very 
smooth and shining. 

Head rounded in front and behind, posterior border 
margined; mandibles long, longitudinally striate, and 
with a few scattered punctures, masticatory border 
furnished with two long sharp teeth at apex, two shorter 
ones close to them, and one short tooth just before base , 
rlypeus convex with a round projection before frontal 
area ; frontal area shallow with well-marked side borders, 
rounded at base; frontal caring? short, pointed at apex ; 
antennal foveee concentrically striate, antennae long; 
scape extending beyond posterior border of head by 
nearly half its length; fvnicvlus with last three joints 
about as long as the rest. Thorax narrow ; pronotum 
armed with two long divergent spines, projecting forwards 
and ourving slightly downwards at apex, about as long 
as two-thirds of the thorax ; mesonotvm armed with two 
short, erect acute spines; epinotum armed with two 
long curved spines, pointing backwards, not as long as 
those on the pronotum, with two short acute spines pro¬ 
jecting upwaids a little before the middle of the epinotal 
spines. Petiole long and narrow, raised to a projecting 
blunt ridge at apex; post-petiole broader than petiole, 
narrowed in front, dorsal surface round ; gaeter oval. 

Long. 3 2 mm. 

<J. Dirty pale yellow, head behind front and at Bides of 
and behind eyes black, scutum of mesonotum and 
scutellum marked with blackish patohes, sides of thorax 
and middle of femora and tibiae brownish. 

Typioal Pheidole male *, ocelli large, situated on a promi¬ 
nence at bade of head; mandibles small, armed with two 
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small sharp teeth ; Mayrian furrows not very distinct. 
Wings iridiscent; one discoidal cell , one large and one 
small cubital cell, and a long closed radial cell present, 
pterostigma and veins yellow. 

Long. 4-2 mm. 

Described from eight soldiers, a number of workers, 
and four males, taken by Miss L. E. Cheesman in a nest 
in rotten wood on Mount Lina, Cyclops Mountains, Dutch 
New Guinea, 350CM500 ft., March 1936, 

Types in Brit. Mus. Coll. 

This ant is quite distinct from all the other known 
species of this interesting subgenus. 

It is perhaps as well to mention here that in my opinion 
Pheidole (Phe.idolamnthiiis ) armata Smith [Journ. Proc. 
Linn. Soc. Lond., Zool. viii. p. 75, pi. iv. fig. 8 (1864) sub 
Pheidolacanthinus armata] is the soldier and P. (P.) 
quadrispinosa Smith fJourn. Proc. linn. Soc. Lond., Zool. 
viii. p. 72, pi. iv. fig. 6 (1864) sub Myrmica quadrispinosa] 
is the worker of the same species. Which being the case 
the former name will sink as a synonym. Professor G. 
Hale Carpenter has kindly lent both types to me, and 
both were taken by A. R. Wallace at Salwaty, New 
Guinea. 

Smith also described his genus Phpidokmnthinus as 
having 11-jointed antennae ; whereas in the type-specimen 
they are 12-jointed. 

Pheidole (Pheidolacanthinue) elegant, sp. n. 

Very dark brown, nearly black, mandibles, antennae 
and tarsi yellow, femora and tibiae light brown; very 
smooth and shining; a few scattered erect hairs are 
present, chiefly on the head, antennae, and limbs. 

Head rounded behind and narrowed in front; dypeus 
slightly convex, anterior border almost straight; frontal 
area very indistinct; frontal carinm short, nearly parallel; 
antennm moderate; scape extending beyond the posterior 
border of the head by barely the length of the first joint 
of the funiculus; funiculus with last three joints slightly 
longer than the rest. Thorax narrowed to base; pro- 
notum armed with two long strong spines about a third 
as long as the thorax, projecting outwards and very 
slightly forwards ; no pro-mesonotal suture; the pronotum 
and mesonotum when seen from above forming a diamond, 



new Ants from New Guinea. 145 

the two upper sides (pronotum) being shorter than the 
two lower sides (mesonoium); the mesonotum ends 
in a raised angle; no meso-epinotal suture ; the epinotum 
with its dorsal surface scooped out from this angle to base, 
where it is armed with two sharp divergent spines, shorter 
than those of the pronotum, curved slightly downwards 
at apex. Petiole long, narrow, terminating posteriorly 
in a narrow raised ridge ; post-petiole round, convex, 
slightly broader than petiole ; gaster small, somewhat 
oval. 

Long. 2*2 mm. 

Described from four workers, taken by Miss L. E. 
Choesman, walking on a rubber tree, at Kokoda, Papua, 
1200 ft., August 1933. 

Type in Brit. Mus. Coll. 

Fig. 3. Fig. I. 


" 0 " 


Fig. 3.—Dorsal view of front of thorax of worker of Phtviole (Phririola- 
catithtnu*) sp. n. 

Fig. *,—Lateral view of thorax of workor of i\ (/'.) tlegans, sp. n. 

Podomyrma pulchellus, sp. n. (Fig*. 5 & 6.) 

The whole body very shining, black with an orange- 
coloured head, the mandibles darker with teeth black. 

Head large, subquadrate, covered with strongly raised 
regular ridges, the interstices being smooth, posterior 
border margined and evenly emarginate; mandibles 
massive, strongly longitudinally striate and with small 
scattered punotures, armed with six strong teeth ; clypeus 
large, flat, finely longitudinally striate ; frontal arm 
smooth, well defined; frontal carinrn divergent, arched, 
continued as one of the raised ridges on head; eyes large, 
round, prominent; antennal fovea deep ; antenna thick; 
scape curved, finely longitudinally striate and punctate, 
Ann, do Mag, N, Hist, Ser, 11, Voi. i. 10 
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considerably broadest at apex, not reaching posterior angles 
of head by one-third of its length ; funiculus with first 
joint as long as the two following taken together, gradually 
increasing in thickness to apex, last three joints pubescent. 
Thorax broadest in front covered with regular raised ridges, 
whioh are not as close as those of the head, interstices 
smooth; pronotum armed with two pointed spines pro¬ 
jecting forwards and outwards ; no pro-mesonotal suture ; 
mesonotvm separated from epinotum by a deep furrow ; 
epinotvm armed with two small teeth, which are wanting in 
some specimens ; petiole long, armed at sides of base with 
two strong triangular teeth projecting outwards and a raised 




Fig. 5.—Front of thorax of worker of Podomyrtna puleMtus, up. n, 
Fig. 6.—Front of thorax of worker of Podomyrma mfiotpa South. 


transverse ridge with sharp corners on oentre of dorsal 
surface and a blunt topth at base on under side pointing 
forwards; post-petiole broad, flattened in centre forming 
two lobes rounded at sides *, poster rounded in front, 
considerably narrowed to apex. Legs strong, femora 
considerably dilated in middle. 

Long. 10-13-4 mm. 

Described from seven workers taken by Miss L. E. 
Cheesman at Humbolt Bay, E. New Guinea, Mo un t 
Nomo, and Njan-Umon, W. New Guinea, February and 
April 1936. 

This beautiful species differs from Podomyrma rufmps 
Smith [Joum. Proc, linn. Soo. Lond., Zool. vii. p. 20(1863) 
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Mysol] by the fact that the raised ridges on head and 
thorax are not interrupted by transverse net-work, 
by being more shining, and the clypeus less striate. The 
spines on the thorax projcot fowards, and not at right 
angles as in nigriceps, and are sharper. The epinotum 
being sometimes armed, the petiole is thicker and shorter 
and armed with teeth at the sides, and the dorsal surface 
is not armed with a small sharp projecting tooth ; the 
post-petiole is broader, much smoother, and possesses 
two distinct lobes ; the gaster is not longitudinally striate 
•at base. From P. dohertyi Emery [Ann. Mus. Stor. Nat. 
Genova, xxxviii. p. 558 (1897), Moluccasl to which species 
judging by the description it appears to be nearest, 
chiefly by the importnat character of the spines of the 
pronotum projecting forwards ; also by the epinotum 
sometimes armed, and the sculpture. 

FoiiMrri va'- 

Polyrhachis ( Myrmothrinax ) d'urviUei , sp. n. 

$. Head, thorax, petiole, scapes of antennas, palpi, 
and base of first six joints of funiculus dark brown ; the 
last five joints of the funiculus and the last tarsal joints 
are yellow. Mandibles, clypeus, area between the frontal 
oarinae, insertion of the antennas, legs, and gaster reddish 
brown, teeth black. Head, thorax, and petiole finely 
granulate, that of the petiole being slightly coarser; 
gaster .shining, very finely reticulate transversely, and 
with very small scattered punctures, covered with very 
short, sparse, decumbent pubescence. The legs are very 
finely granulate and clothed with similar pubescence 
to that of the gaster. Some specimens are altogether 
lighter in colour; probably oallows. 

Head ovate, narrowed in front and rounded behind, 
broadest across the centre of the eyes; mandibles very 
finely longitudinally striate, and with very Bmall, shallow, 
scattered punotures, armed with four strong sharp teeth ; 
clypeus huge, somewhat convex, with a strong central 
carina, neatly notched at centre of anterior border, 
which is somewhat advanced, with a rather sharp small 
tooth at each comer; frontal area not very distinctly 
defined behind; frontal carinet with high sharp edges, 
emarginate in centre and slightly narrowed behind; 

10 * 
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frontal furrow very shallow, but distinct, reaching to 
nearly the base of the carinas; antennas long; scapes 
extending over about two-thirds of the mesonotum ; 
eyes round, prominent. Thorax margined, narrowed to 
base ; pronotum narrowed in front, broadest at shoulders, 
which are distinctly dentate; jrro-mesonotal suture deep 
and well defined ; meso-epinotal distinct, but not so deep ; 
epinotum armed with two strong, sharp, projecting sub¬ 
parallel spines, dorsal surface somewhat concave; declivity 
abrupt and also concave; petiole armed with three 
sharp spines, of which the centre one is considerably the 
longest, the two side ones very slightly curved inwards. 
(taster moderate. Legs long. 

Long. 6 mm. 

?. Colour as in 9, sculpture stronger, longitudinally 
striate on meeothorax and scutellum ; pronotum with 
shoulders entirely rounded ; epinotal spines short, thick, 
and slightly curved inwards; spines of petiole thicker in 
proportion to those of the £ and the centre one not so 
much longer than the side ones. Wings yellowish; 
pterostigma and veins brownish yellow. 

Long. 10 mm. 

5 and 9 type in the Brit. Mus. Coll. 

Described from a number of workers and two winged 
females taken with a woven nest on a leaf by Miss L. E. 
Cheesman in New Guinea ; sea-level, Hollandia. Humbolt 
Bay, April 1930. 

Named after Dumont d’Urville, who was the first to 
anchor (in the ship ‘ L’Astrolabe ’) in Humbolt Bay, 
and named the Cyclops mountains. 


XIV .—A new Species of Polychcerus from the Pacific 
Coast. By Helen Miller Costello and Donald 
Pawl Costello. (Prom the Hopkins Marine Station 
of Stanford University and the Zoology Department 
of the University of North Carolina.) 

In 1892 E. L. Mark described Polychcerus caudatus, an 
acoelous turbellarian from the New England Coast, 
and for the past forty-five years no other representative 
of this interesting genus has been described. While 
collecting at Pescadero Point on Carmel Bay, Cali for nia, 
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in the summer of 1936, an enormous number of small 
orange-coloured flatworms were observed literally covering 
the bottom of certain tide-pools. Examination of these 
animals revealed a great resemblance to Polychoerus 
caudatns Mark, as described by Mark (1892), Verrill 
(1893). Gardiner (1895, 1898), and LOhner (1910). Yet 
there are a number of features, both external and internal, 
which appear to distinguish this organism as a new species 
of the genus Polychoerus. This species we shall designate 
as Polychoerus carmelensis, sp. n. 

In general form the resemblance of P. carmelensis to 
P. candatus is striking. Both species are rounded or 
slightly pointed at the anterior end, the sideB parallel 
or slightly concave, the posterior end blunt and deeply 
notched, with a dorsal contractile filament arising 
medially from the notch. Both possess a high degree 
of flexibility of form. The internal structure of the two 
is, in general, similar. The diagnostic features of the 
genus Polychoerus (von Graff, 1905), namely, the possession 
of a bursa with numerous “ chitinous mouth-pieces ” 
and the presence of a pair of female gonads, each consisting 
of a germarium and vitellarium, are exhibited by the 
now species. 

Among the characteristics in which the two species 
differ are the following :—(1) size ; (2) typical number 
of caudal filaments ; (3) the presence of surface papillae ; 
(4) colour—the nature and distribution of the pigment- 
granules ; (5) the presence of eye-spots; (6) certain 

characteristics of the female reproductive system— 
namely, the shape and size of the external female aporture, 
the structure of the vagina, and the structure of the gonads; 
(7) the chromosome number; and (8) the reaction to 
light. These differences we shall set forth briefly in 
this preliminary note, pending the publication of a com¬ 
plete description of the speoies. 

1. Polychoerus carmelensis exceeds the dimensions of 
P. caudatus given by Mark (length 3-5-4 mm.), by Verrill 
(length 8-4 nun., width 1-5-2 mm.), and by von Graff, 
1905 (length 5 mm.). The average size of adults of 
P. carmelensis in locomotion is 5-5-6 mm. in length 
and 1-5-2 mm. in width ; adults at rest measure usually 
4-0 mm. in length, 2 mm. in width. The maximum 
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riimwrminnH recorded for P. carmdenaia are 7 mm. in 
length by 2-5 mm. in width, and 8 mm. in length by 2 mm. 
in width. 

2. P. carmdenaia possesses normally only one caudal 
filament. In the case of P. caudatua Mark found, not 
infrequently, individuals with an extra pair of caudal 
filaments placed symmetrically, one on either side of the 
usual median filament. Individuals with two caudal 
filaments, one median, one lateral, were equally common. 
Verrill described the number of filaments as varying from 
one to five, in adults “ generally three.” Among hundreds 
of individuals of P. carmdenaia observed, from collections 
made at different times from three different localities, 
only a few specimens possessing more than one filament 
have been observed. These individuals possessed only 
one extra filament, lateral to the normal median filament. 

3. The presence of small surface papillae in P. carmdenaia 
further distinguishes this species from P. cavdatus. These 
papillae are readily observable in the living animals, both 
larval and adult, and also have been found in the sections 
of preserved specimens. The papillae are of about the 
same length as the cilia, but are of considerably greater 
thickness. They are located on the ventral surface of 
the body. They appear to be slightly more numerous 
at the anterior end than along the sides, but occur in 
very great numbers on the margins of the caudal lobes. 
Suoli structures have not been recorded in descriptions 
of the living P. caudatua, and it is doubtful at present 
as to whether they may be identified with any type of 
gland or surface structure which has been described 
in accounts of sectioned material of that species. 

4. The colour of P. carmdenaia may be described as 
typically deep orange, varying from pale ivory to red- 
orange. The brick-red odour described by Mark as 
characteristic of P. caudatua has not been observed in 
P. carmdenaia. As in the case of P. caudatua the posterior 
half of the body is most intensely coloured, while the 
anterior third, margins, and posterior portion of the 
caudal lobes are translucent. There are present in both 
species two kinds of pigment-granules, each kind arranged 
in the form of irregular, more or less discrete bodies, 
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located in the body-wall and absent from the caudal 
filament. In P. caudatus, however, the two kinds of 
pigment-granules are yellow and purple, the latter being 
absent from the ventral wall, whereas in P. canadensis 
the two kinds are yellow and orange, and both are found 
in both ventral and dorsal walls, but are far more numerous 
in the dorsal wall. The presence of orange rather than 
purple pigment, in combination with yellow, probably 
accounts for the orange rather than the brick-red external 
coloration of P. canadensis. 

5. Eye-spots, completely lacking in P. caudatus ac¬ 
cording to Mark and LOhner, are present in P. canadensis 
in both young and adult individuals. They vary in 
size, shape, and number, but are invariably located in 
the region of the lateral ganglia or anterior nerve-trunks, 
approximately equidistant from the statocyst. They are 
roughly triangular or elliptical in surface view. The 
long axis of the oye-spot measures 30-G0/i, and is directed 
antero-laterally; the widest part varies from 10-30 
and 1 b usually nearer the median than the lateral margin. 
There are commonly two eye-spots, but as many as six 
have been observed in a single specimen, with usually an 
unequal number on the two Bides. The eye-spots are 
composed of orange granules which appear to be smaller 
than those found in the pigment-bodies of the integument. 

6. The female reproductive systems of P. canadensis 
and of P. caudatus exhibit several structural differences. 
The external orifices differ in size and shape. That of 
P. canadensis, in living animals at rest as well as 
in preserved specimens, is transversely elliptical and 
measures about one-sixth of the width of the body. 
It is about twice the width of the mouth, and, like the 
mouth, is capable of great distention. The female 
orifice of P. caudatus is described by Verrill as “ small, 
round... usually not very distinot,” is thus figured by 
Mark, and is described by LOhner simply as “ round. 
The vagina of P. caudatus (Mark, Verrill, and LOhner) is 
a simple (filiated tube which runs from the female orifice 
directly doraally beneath the bursa. The length of the 
vagina, according to Mark, is one-half the thickness 
of the body in this region. In P. canadensis the vagina 
is flattened in an antero-posterior direction, its dorsal 
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half lacks ciliation, and it extends dorsally about two- 
thirds of the thickness of the body in this region. Ex¬ 
tending anteriorly from the vagina there is a thick- 
walled cylindrical pocket, which runs not quite parallel 
to the ventral surface of the body but slants slightly 
dorsally. Anteriorly it penetrates the dorsal wall of the 
bursa and posteriorly it opens into the vagina at a point 
about midway between the female orifice and the dorsal 
end of the vagina. In the living animal this pocket is 
visible as a relatively translucent area anterior to the 
female aperture. 

There appears to be some difference in the structure 
of the female gonads of the two species. In P. carmel- 
ensia they are composite structures. There are two 
lateral ventral rows of ova, not enclosed in a specialized 
wall but merely embedded in the body parenchyma. 
They extend anteriorly nearly to the statocyst and 
posteriorly they become continuous with the two vitellaria. 
Each vitollarium extends from the region of the mouth 
posteriorly to the level of the female aperture. Anteriorly 
the two rows of ova bend medially and dorsally as they 
approach the region of the statocyst, where they appear 
to originate in a small medially located body. This 
body may be the equivalent of the “ Eilager ” as de¬ 
scribed by von draff (1905) for certain other species. 
The smallest ova are located anteriorly, and there is a 
progressive increase in size as they pass posteriorly. 
There are, then, three distinguishable regions in the 
female gonads of P. canneleneis —the “ Eilager,” in which 
the eggs appear to originate; the region of previtelline 
growth, which consists of the two lateral rows of eggs; 
and the vitellaria, in which the eggs acquire yolk, undergo 
the maturation divisions, and are fertilized. An “ Eilager ” 
has not been described for P. cavdatua, and its presence 
in P. cnrmden&ia may constitute another difference between 
the two species. 

7. Of considerable interest is the faot that the chromo¬ 
some number of P. carmdensia differs from that recorded 
for P. cavdatua. Gardiner (1898) found 31 metaphase 
chromosomes on the giant spindles of unlaid fertilized 
eggs of P. cavdatua. There are 34 chromosomes in 
P. carmdenaia. Counts have been made of metaphase 
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chromosomes on the giant spindles of unlaid and laid 
fertilized eggs, and of macromeres and micromeres of 
early cleavage stages. Tn favourable preparations 34 
chromosomes can be counted with certainty and ease. 
We have also counted 17 chromosomes in the egg at early 
metaphase of the first maturation division. Gardiner 
did not record the haploid number of chromosomes for 
P. caudal tie. We consider that an odd diploid number of 
chromosomes (31) is highly improbable for a hermaphro¬ 
ditic organism. It seems possible that Gardiner may 
have been in error in his observation of the diploid number 
of chromosomes of P. caudatus. 

8. Mark observed P. caudatus in large numbers on the 
under sidos of old Pecten valves off Naushon Island, 
Massachusetts, and Gardiner (1895) recorded that the 
animals accumulated on the sides of dishes away from the 
light in the laboratory. This suggests that P. caudatus 
is negatively phototropic to mild light intensities. In 
fact Lhhner, in reporting that P. caudatus is found on 
the under surfaces of mussel shells and large stones, 
refers to the species as eyeless and negatively photo¬ 
tropic. P. mrmeJetisis , on the other hand, appears to 
be positively phototropic to moderate light intensities. 
This reaction is indicated by the fact that, in the tide- 
pools at Pescadero Point, Point Pinos, and Point Lobos, 
California, P. carmelmsis is found on the upper surface 
of Ulva and on the upper, not the under, surfaces of 
small stones and shells; also in the laboratory the 
animals tend to distribute themselves in larger numbers 
on the glass sides of the aquarium nearest the light. 
This reaction of P. carmdensis, differing from that of 
P. caudatus , may possibly be correlated with the nature 
of the pigment-granules and with the presence of eye- 
spots. 

We have not as yet had the opportunity to examine 
P. caudatus from the New England Coast. It seems 
unreasonable to suppose that the investigators of P. 
caudatus could have overlooked or described erroneously 
all of the structures which we have listed above as the 
distinguishing features of the Pacific Coast form. We 
therefore feel justified in considering this form a separate 
species. 
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Von Graff (1911) reported that Dr. C. M. Child, in a 
personal communication, stated that Polychoerus caudal us 
had been found on the Pacific Coast at the Hopkins 
Seaside Laboratory *. l)r. Harold Heath (personal com¬ 
munication, 1936) found, in 1898 and on several subse¬ 
quent occasions, while working at Pacific Grove, a form 
which he considered to be Polychcerus caudatus. It is 
probable that the Paoific Coast form reported as P. caudatus 
is the species with which we are here dealing, namely, 
Polychcerus carmelensis. 

The following brief description will serve to distinguish 
this species from other known forms :— 

Polychcerus carmdensis, sp. n. 

Form like Polychcerus caudatus. 

Caudal filament usually one, infrequently two. 

Length, average 5-5-6 mm., maximum 8 mm. 

Breadth, average 1-5-2 mm., maximum 2-5 mm. 

Papillae on ventral surface, especially numerous on 
caudal lobes. 

Colour typically deep orange ; pigment of two kinds, 
yellow and orange. 

Eye-spots two or more, composed of small orange 
granules, located dorsally in the region of the lateral 
ganglia. 

Female genital aperture elliptical, one-sixth of the 
width of the body. 

Vagina antero-posteriorly flattened, extending dorsally 
two-thirds of the width of the body, with a short pocket 
extending anteriorly from its mid-region. 

Female gonads composite, mostly ventral; consisting 
of (1) an “ Eilager,” just posterior to the statooyst, 
(2) two lateral ventral rows of ova extending posteriorly 
to the level of the mouth, and continuous with (8) the 
vitellaria, which terminate at the level of the female 
aperture. 

* Stevens and Boring (Joum. Exp. Zool ii. p. 885,1005) and Child 
(Aroh. f. Entwiokl. xtih p. 297,1007) wed the Pacific Coast form for 
regeneration experiments. Keil (Biol. Bull. lvii. p. 295,1020) reported 
that Child had observed alight differences in ganglionic distribution 
between the Woods Hole and the Pacific drove forms, and hod 
suggested the poesibility of a species difference. 
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XV .—Burrowing Methods of Talorchestia <leshayenii 

( Audouin ) ( Crustacea, Amphipoda,). By D. M. Reid, 

Department of Biology, Harrow School. 

Talobcubstia DBsuAYRsn normally lives amongst the 
deoaying alg® lying along high-water mark on a sandy 
beach. However, it not infrequently burrows into the 
sand, especially if there is no algal deposit to afford it 
shelter and food. 

On such an alga-free beach the presence of this amphi- 
pod may be recognized by the surface of the sand being 
thrown up into a great number of small heaps of loose 
sand. The arrangement of these heaps seems to indicate 
that the amphipods tend to live in rather indefinite 
colonies near high-water mark. On removing the sand 
it waB found that the organisms had penetrated to a depth 
of 2—3 inches. At this depth they were just in the zone 
of dampness, the surface of the sand being powdery 
dry. 

A large number of specimens were collected in a bottle 
full of sand, and allowed a few hours to settle down. 
At the end of that time a number of individuals had 
burrowed.out to the glass, where, with the aid of a lens, 
their actions could be observed. 

The general position of the amphipod in the.burrow can 
be seen in the sketch. The body is more or less horizontal, 
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with the urosome strongly flexed. The antennae are laid 
backwards along the sides of the body, so as to offer no 
obstruction to forward movement. 

The first two pairs of limbs (gnathopods 1 and 2) are used 
to pull down or dig out the sand from in front of the animal. 
This sand tends to gather below the head, but it is removed 
simultaneously by the sweeping action of the first pair of 
perseopods. Thus it is thrown into a heap below the 
flexed urosome. All three pairs of limbs, then, are 
working rhythmically. 

The next two pairs of perseopods (2 and 3) take no active 
part in the work. They arc braced out sideways, and 
afford support to the animal and leave a clear passage 
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for the sand. It is interesting to note that these limbs 
are very short, and are admirably adapted for giving 
support in this position. 

The last two pairs (4 and 5) of perseopods act as pushers. 
They are stretched out behind, so as to push the animal 
forward as the sand in front is removed. 

A pile of sand having accumulated under the urosome, 
the latter is extended with considerable force, in the 
process striking the pile of sand and flinging it well behind 
the animal. Perseopods 4 and 5 then take up a new 
position in this sand, and the urosome is reflexed. Of 
course the word “ burrow ” applied to this type of 
excavation is a misnomer. There is no open burrow after 
the animal has descended so far as to be unable to pitoh 
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the sand out of the opening. There in, in fact, a cavity 
only slightly longer than the animal. It is, however, 
high enough and wide enough to permit of turning move¬ 
ments. The rate of digging could not be estimated with 
any degree of accuracy, since the operation was so often 
interrupted for the minute examination of probable 
food-particles. 

It is worthy of note that though T. deshayesii is a 
burrowing form its limbs are not furnished with the long 
set® usually associated with this habit. 

The specimens described were collected on a sandy 
beach on the north coast of Rhu Stoer, Sutherlandshire, 
in August. 


XVI .—A further Note on the Excretory System of Maritrema 

NicoU, 1907 ( Trematoda ). By Miriam Rothschild. 

It has been possible to check the account previously 
given (Rothschild *, 1937) of the excretory system of the 
raetaoercari® of Maritrema by examining a closely 
related and undescribed species of the “ Oocysta ” group 
of cercari® found in Perinyia nJvm (Pennant, 1777) from 
St. John’s Lake, Plymouth. 

In this species no difficulty whatsoever is experienced 
in tracing the excretory system, and the count of the 
flame-cells, the course of their ducts, and the collecting 
tubes has been verified several times. It agrees in every 
detail with the description referred to above. The 
excretory bladder (see figure), however, shows some small 
structural differences. A slight constriction is present 
at the point of insertion of the two “ arms ” of the Y. 
There is another constriction at the base of the stem 
of the Y, at about, the posteroir third of the bladder, 
giving the stem a “ waisted ” appearance. The terminal 
excretory pore is connected with the excretory bladder 
by a very narrow duct. What appears to be an elaborate 
sphincter muscle is situated between the stem of the 
bladder and this duct. 

* The auggeationJi for the classification of the Miorophallida Travaasos, 
1920, prinotpally bated on the morphology of the excretory system and 
tentatively put forward m this paper, are supported by D. B. McMullen 
(1987) In a subsequent publication then in press, 
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An interesting feature of this oercaria is the exceedingly 
poor development of the oystogenous glands. The cyst 
» spherical, formod of one layer only, and is of the flimsiest 
texture. Encystment, however, does not seem to take 
place invariably, as fully developed metacercari® appeared 
free in the sporocysts. 

Attention has previously l>een drawn (Rothsohild, 
1937) to the fact that variation in the life-cycle is shown 
within the genus Maritrema. A second intermediate 
host may be required, or encystment may take place 
in the first host. A dimorphic species is also known. 



Excretory* bladder of oercaria. 

c, constriction ; ct , collecting tube ; d\ duct leading to excretory pore; 
ep, excretory pore i 9, sphincter mmole. 

In the species recorded here a further modification 
appears to be taking plaoe in the life-cycle, and the 
power of encystment iH being lost or dispensed with. 
In the related family Lecithodendriid® Odhner, 1910, 
free or unencysted roetaeercari® cue sometimes en¬ 
countered as a phase of the normal life-cyole. 

Acknowledgment. 

I owe my best thanks to my assistant Miss G. R, 
Ttaliener for the discovery of this species. 

References. 

McMullen, D. B. 1037. “ A Discussion of the Taxonomy of 

Family Plagiorchlid* Lilhe, 1901, and related Trematodes.” 
'Journal of Parasitology,’ xxiii. pp. 244-268 
Rotmchild, M. 1937. "Note on the Excretory System of the 
Trematode Genua Maritrema Niooll, 1907, and the S ystematic 
Poeitiun of the MiorophaUinn Ward, 1901." Ann. * Hag. Nat, 
Hiat. (10) x»x. pp. 396-306, 


Eine neue Limacodide von Uganda. 


189 


XVII .—Eine neve Limacodide von Uganda (. Lep .). 

Von Martin Hkring (Berlin). 

Durch die Liebenswiirdigkeit von Sir Guy A. K. Marshall, 
Director des Imperial Institute of Entomology, erhielt 
ioh eine Paraaa- Art zur Bearbeitung, die auf den ersten 
Blick sehr stark der P. hexamitobaUa Tams, 1930 
(ebenfalls von Uganda kommend) ahnelt, sich aber sog- 
ieicli durch das Fehlen der dunklen Mittellangslinie auf 
dem griinen Thoraxrucken und das Fehlen des gegen die 
Querader im VorderflQgel geriohteten Voreprunges des 
dunklen Saumbandes im Aderwinkel 7-8 unterscheiden 
lasst. Sie sei naehfolgend beschrieben. 

Parasa prava, sp. n. 

Kopf mit griinem, unterseits braunem Stimbusch , 
Palpen dunkel gelbbraun. Thorax oben griin, union 
violettbraun, so auch die Farbo der Beinhaare. Bei der 
vergliohenen Art sind die Patagia am Ende violettbraun, 
hier einfarbig griin. Tegulse-Enden mit braunem Fleck. 
Hinterleib wie bei B. hexamitobalia Tams, lehmgelblich, 
mit violettbrauner Langslinie auf dem Dorsum. Fliigel 
dunkelgriin, mit sobmalem, violettbraunon Saumband, das 
mit dem nach hinten und aussen schragen violettbraunen 
Wurzelfeld am Hinterrande des Fliigels zusammenhangt. 
Auf der Disooidalquerader liegt ein rOtliehbrauner Strioh. 
Die weiteren Unterschiede gegenviber der verglichenen 
Art sind: Der Vorsprung des Wurzelfeldes auf dem 
Hinterrand der Zelle und Ader 2 ist weniger ausgesprochen, 
der dunkler griin© Fleck distal davon ist weniger ausge- 
pragt und kleiner, reicht nur etwa bis zur Mitt© des griinen 
Feldes zwisohen Wurzel- und Saumfeld. Das dunkle 
Saumband ist schmaler und erreioht nirgends die Mitte 
der von der Zelle ausgehenden freien Aderaate. Die 
BasaOinie der Fransen ist weniger auffallendgelb. Hinter- 
fliigel bleioh strohgelb beim <J, beim $ nur eine etwa 
1 mm. breite Randzone braun bestaubt, bei der Art von 
Tams ist dies© viel breiter. Unterseite beim $ griin, 
heller als oben, FIttgelaussenrander ganz schmal, hOch- 
stens 1 mm. breit, violettbraunlioh beet&ubt; die des $ 
ist mehr triibgriin, mit diffuser brauner Bestaubung 
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alter Bander, die aber immer viel sehmaler als bei P. hem- 
mitobalia Tams bleibt. Vorderflugellange 12 mm. 

cf, ?-type von Uganda, Nyakasura, 10. iii. 1937 (J. F. 
Shill ito ) im British Museum, London. 


BIBLIOGRAPHICAL NOTICE. 

A Ovide to Veterinary Parasitology for Veterinary Students 
and Practitioners. By T. Southwell, D.Sc., Ph.D., and 
A. Kieshner, M.B., Ck.B., D.T.M. London: H. K. 
Lewis & Co., 1937. Pp. x-f-144, 88 text-figures, 1 plate, 
and 12 diagrams. Royal 8vo. Price 7 s. 6 d. 

This forms a companion volume to Blacklook and Southwell’s 
‘ Guide to Human Parasitology,’ a notice of which appeared 
in this Journal in January 1932. It is similar in stylo to the 
former book, but, in spite of the much wider field to be covered, 
is of little more than half the size. The more important 
protozoan and helminth parasites of domestic animals are 
very briefly dealt with. The authors state in the introduction 
that the book represents, in condensed form, the lectures 
given to veterinary students in the University of Liverpool, 
where experience show's that in the time allowed it is only 
possible to deal with essentials. The information given 
certainly does not go beyond that limit, and one result of 
this extreme condensation is that many statements in the 
book are true only if applied strictly 'to the parasites of 
domestic stock, and are, in a wider zoological view, quite 
unsound. The text is by no means free from errors, and tnese 
are not all merely typographical. The illustrations, most 
of which are original, are good, and the plate of eggs of various 
parasites, all drawn to the same scale, should be particularly 
useful in diagnosis. There are vary brief sections dealing 
with prophylaxis and diagnostic technique, and di^grrarp n 
of selected life-histories which should be useful to the 
student. H. A. B. 


The Publishers regret that, owing to a printing error, 
the head-lines to the article by Dr. W. T. Caiman on “ The 
Type-specimens of Patiene australicnns Hoek (Pycno- 
gonida) ” in the November issue, pp. 530 and 532, were 
printed as by Mr. T. W. Caiman. 
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I. Inteodttotion. 

This paper is intended primarily to describe a small 
series of Eocene mollusoa collected in 1936 by Lt.-Col. 
L. M, Davies, M.A., in the Kohat district of north¬ 
western India. It may be regarded as supplementary to 
two previous papers by myself (Cox, 1930 and 1931) 
dealing with fossils collected by the same worker on 
previous visits to this area. It has proved desirable, 
however, to deal also with a few fossils from other sources; 
in particular, from two very fine collections formed a year 
or two previously by Mr. E. S. Pinfold in the Dera Ghari 
Ann. <* Jfop. N. Hist, Ser, 11, V<A. i, 11 
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Khan and Dera Ismail Khan districts, farther south. 
An adequate description of all Mr. Pinfold’s material will 
require a paper of much wider scope than the present one, 
and must, therefore, be deferred. 

All the specimens described have been generously 
presented by their collectors to the British Museum 
(Natural History), f must also express my appreciation 
of the kindness of Professor A. Morley Davies and Dr. W. F. 
Whittard in arranging for the transference of the holo- 
type of Parinomya blanfordiana from the collection of the 
Royal School of Mines to this Museum. 


II. On Two Rfeoiks ok Axoiomw from the 
Eocene ok N.W. India. 


Pertain representatives of the Anomiidse are of con¬ 
siderable interest on account of the changes whioh take 
place during the growth of the shell. A well-known 
example is that of the genus Carolia, long ago described 
by Cantraine (1838) from the Eocene of Egypt. It will 
be of interest to refer to the development of the shell 
in this genus, as described by P. Fischer (1880, and 1886, 
p. 932), before discussing the generic affinities of the two 
Indian species dealt with in the present paper. 

In its full-grown condition the genotype of Carolia 
(C. placymides Cantraine) is a large, flattened, orbicular 
shell without a byssal foramen; it is ornamented with 
fine, sinuous, radial threads. Internally it is characterised 
in the right valve by a massive triangular renliifer which 
is fused to the wall of the valve ; this structure fits into 
a pit of corresponding shape, bordered laterally by two 
ndges, in the left valve. The following stages in the 
development of the right valve, each more or less com¬ 
parable to the adult state of some other genus of the 
Anomiidse, are recognized by Fischer. 

Anemia- like stage * —'The hinge-margin of the right 
valve is interrupted by a sinus for the protrusion of a 
byssus (presumably calcified, as in Anomia) ; the liga- 
ment is borne by a marginal process on the posterior 
side of the sinus. “ JSnigrma ’’-like | stage.—The byssal 


* Ftodwr (1880, p. 880) states th»t h» has not actually observe 

f The modem name for the molluscan genus formerly known as 
Koch (preoccupied in Coteoptere) ^Inig^onia lL^^ 
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opening has become reduced to a foramen well separated 
from the margin, with which it communicates only by 
a fissure ; the process carrying the ligament has retreated 
from the margin, and has become elongated so as to stretch 
across the dorsal side of the foramen. Placunanomia- 
like stage.—The foramen has gradually closed, while the 
ligamental process, or resiliifer, which has become massive 
and broadly triangular in shape, has fused with the surface 
of the shell. Final, or ‘ ‘ Plac.una ’’-like *, stage. —All trace 
of the foramen has become obliterated. 

One of the two Indian species described below (Pari- 
nomya blanfordiana) closely resembles the genotype of 
Carolia in the fine radial ornamentation of its surface. 
Even in the full-grown shell, however, which remains 
much smaller than that of Carolia , both species retain a 
definite foramen joined to the margin by a linear fissure. 
The interior of P. blanfordiana is unknown, but the other 
species, P. pinfoldi, has a large, massive, triangular 
resiliifer which is depressed on to the surface of the shell, 
but is not fused with it. in one specimen this resiliifer 
lies right across the foramen, so that it is obvious that the 
byssus has atrophied ; in the other specimens the foramen 
is occupied by a calcareous plug. 

These species correspond, therefore, to a develop¬ 
mental stage rather more advanced that the “ JBnigma 
like stage of Carolia, but not so advanced as its Placuna - 
nomia-l\ke stage. This developmental stage is precisely 
the same as that of a species from the Eocene of Peru 
desoribed by A. A. Olsson (1928, p. 20, pi. iii. figs. 1-4) 
under the name Carolia (Parinomya) parinensis. Olsson’s 
new subgenus Parinomya might as well have been placed 
under Anomia as under Carolia, since it represents a 
half-way stage between these two genera ; I now, however, 
advance it to generio rank. 

Although the possibility must be recognized that 
Parinomya and the two Indian species may constitute 
a case of parallel evolution from Anomia, systematic 
paleontology must be based on observable facts rather 
than on hypothesis, and there is no demonstrable reason 
for placing the Indian species in a distinct genus. The 
surfhoe-ornamentation of P. pinfoldi consists, moreover, 

* The prior generio name Placenta Retains now replaces PUuntno 
BragUUn*. 

11 * 
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of prominent radial riblets, just as in the Peruvian 
genotype. 

Genus Pabinomya Olsson, 1928. 

Olsson’s original diagnosis is as follows :— 

“ Nhell in form and general features like Carolia s. s., 
but the exterior marked with a submicroscopic rasp-like 
or pectinate sculpture, the finer growth lines being drawn 
out at intervals into teeth-like extensions, radially 
arranged ; resilium internal; interior of right valvo with 
a large ehondrophore which, as in Carolia s. s., is situated 
on the anal or posterior side of the umbo and extends 
adorally above the byssal foramen, but remaining free 
or separate from the dorsal margin by an open slit or 
cleft; byssal foramen large, open, or closed only by a 
bvssal plug.” 

If the two species now described are included in 
Parinomya, its diagnosis may be emended to the 
following : 

Radially sculptured Anomiid® with a byssal foramen 
well removed from the dorsal margin, with which it 
communicates only by a linear fissure ; in the full-grown 
shell the foramen remains open, or is closed only by a 
calcareous plug. Resilium internal; resiliifer triangular, 
massive, and depressed, but not fused with the wall of the 
shell ; it extends above or across the hyssal foramen. 

Parinomya pinfoldi, sp. n. 

(PI. VI. figs. 1«, 6, c, 2 and PI. VII. fig. 1.) 

Specific Characters .—Shell attaining a diameter of about 
60 mm., ovate or orbioular, usually with a pronounced 
undulation of its ventral margin, which gives it a saddle- 
like shape. Left valve feebly to moderately convex, 
with an inconspicuous, depressed, obtuse umbo situated 
close to the dorsal margin; right valve flat or slightly 
concave. Ornamentation consisting of conspicuous, sinu¬ 
ous, occasionally bifurcating, and at times discontinuous 
radial ribs; these may form short spines where they cross 
the edges of the layers of growth, which imbricate at 
intervals. The number and the closeness of the spacing 
of the ribs vary considerably in different specimens; 
on the umbonal region of the left valve the ribs are usually 
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very short and discontinuous, giving rise to a rasp-like 
surface ornamentation. Foramen ovate, ranging from 
2 mm. to 8 mm. in length, and situated 2-4 mm. from the 
dorsal maigin, to which it is joined by a linear fissure; 
it is occupied by a calcareous plug, which projects slightly 
above the general surface level. Resiliifer massive, 
triangular, its apex almost touching the dorsal margin. 

Remarks. —This species much resembles P. parinensis 
Olsson, type-species of Parinomya , both in the disposition 
and shape of its foramen and resiliifer and in the strongth 
of its radial ornamentation. In P. parinensis, however, 
the ribs are drawn out at fairly regular intervals into 
sharp, tooth-like extensions ; this feature is not observable 
in the species now described. 

Occurrences and Material. —Lutetian, Lower Khirtliar, 
shales between Habib Rahi and Pir Koh Limestones:— 
Mile 56, Moghul Koh Road, Dora Ismail Khan (the holo- 
type, L.70371, PI. VI. figs. 1 a-c, and two paratypes, 
L.70372, PI. Vll. fig. I, and L.70373); Mittha Bor. Dera 
Ghazi Khan (one specimen, L.70374, PI. VI. fig. 2), 
Khalgari Mullah, Dera Ghazi Khan (three specimens, 
L.70375-7); Khaura Sai, N. of Khosa, Dera Ghazi Khan 
(one specimen, L.70378). All from Mr. E. B. Pinfold’s 
collection. 

Parinomya blanfordiana, sp. n. (PI. VI. figs. 3 a, b, c .) 

Specific Characters. —Bhell attaining a diameter of about 
55 mm., orbicular, with no pronounced marginal undula¬ 
tions. Left valve moderately convex, with an incon¬ 
spicuous, depressed, obtusely angular umbo which is 
usually close to the dorsal margin; right valve fiat or 
conoave. Omamontation consisting of fine, fiexuous, 
rather discontinuous radial threads whioh are usually 
separated by slightly wider interspaces; the growth- 
layers may imbrioate at rather distant intervals. Fora¬ 
men ovate, 5-6 mm. in length, and situated about 4 mm. 
from the margin, to whioh it is joined by a linear fissure. 
Internal characters unknown. 

Remarks. —This species is considered to be congeneric 
with P. pivfoldi, described above, as its foramen is of 
similar size and position, Its surface ornamentation 
agrees very closely with that of the Egyptian Eocene 
species Carolia placunoides Cantraine, already discussed, 
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and it may possibly be its ancestor *. At the stage in 
its growth at winch its diameter is roughly the same as 
that of the full-grown shell of the species now described, 
V. placurundes still possesses an open foramen, joined 
by a linear fissure to the margin, but the umbo of its 
left valve is more prominent than in this species ; when 
full-grown it is very much larger than the Indian form. 

I am informed that in the collections of the Geological 
Survey of India this species has long borne the un¬ 
published name “ Anomia blanfordiana Noetling.” The 
same trivial name is. therefore, here retained. A speci¬ 
men formerly in the collection of the Royal School of 
Mines has been taken as holotype. 

Occurrence* and Material. —Lutetian, Lower Khirthar:— 
Dharan Pass, Laki. Sind (the holotype, L.70370, PI. VI. 
figs. 3 a, b, c). 

Lutetian, Lower Khirthar, low in Kohat Shale :— 
Kohat, North-West Frontier Province (two specimens, 
L.70421-2, Col. L. M. Davies Coll.). 

Ypresian, Upper Laki, Ghazij Shale :—S. of Nila Kund, 
Dera Ghazi Khan (seven specimens, L. 70379-85, Pinfold 
Coll.). 

111. Fouk SmsciKs ov Lamexjlibhanchu from 
the Eocene of the Kohat District. 

Four species collected by Lt.-CJol. L. M. Davies, M.A., 
in the Eocene of the Kohat district of the North-West 
Frontier Province are here described. The Vvspidaria 
has also boen found by Mr, E. S. Pinfold in the Dera 
Ghazi Khan district, and one of bis specimens is figured 
as holotype of the species. 

Genus OstbEa Linn<$, 1758. 

Oetrea pmkdimarginata, sp. n. (PI. VII. figs. 4 a, b.) 

Specific Characters. —Shell of medium size, suborbicular, 
with a feebly convex lower valve and a slightly concave 
upper valve ; in the holotype the attachment area of the 
lower valve is equal to about one-eighth of its total area. 
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On its inner side the margin of the lower valve is bordered 
by a very wide flattened area external to the visceral 
cavity, which alone is covered by the upper valve. The 
lower valve is ornamented with depressed, rounded, 
occasionally divaricating radial riblets winch give rise 
to a delicate crenulation of its margins. The upper valve 
bears a series of rather wide-spaced, narrow, concentric 
ridges. 

Dimensions. —The measurements of the holotype are 
as follows:—length 28-0 mm., height (slightly incom¬ 
plete) 28*0 nun., inflation 5*0 mm. 

Remarks. —The exterior of the lower (left) valve of the 
holotype is somewhat eroded, but the character of the 
ornamentation is clearly enough visible. The flattened 
marginal region of the lower valve was originally even 
wider than as at present preserved, as the margin is some¬ 
what broken away. 

This species is of interest on account of its very close 
resemblance to Ostrea latimarginata Vredenburg *, from the 
Lower Miocene of N.W. India, Iran, Arabia, East Africa 
and Burma. Jn the species in question, however, the 
ribs are somewhat narrowor and more prominent. 
O. plicaiu (Sol&nder) [ =0. fiabeUula Lamarck], from the 
Eocene of England, France, and elsewhere, differs in that 
its marginal area, if present, is always narrower and more 
oblique to the plane of the valve margins than in tbo 
species now described. A wide, flattened marginal area 
comparable to that of the species now described, in fact, 
is not developed in any previously known Eocene species. 

Occurrence and Material. —Landenian, Upper Ranikot:— 
12 miles S. of Thai, North-West Frontier Province (the 
holotype only, L.7Q389). 

Ostrea aff. multicoetuta Deshayes. (l’l. VII. figs. 2 a, b.) 

Compare, especially, the following figured forms, which 
have been regarded as varieties of O. muUicostata :— 

Ostrea elegans Deshayes vars. exogyroides and comigera 
Oppenheim, 1903, p. 19, pi. i. figs. 6, 7, and pi. xvii. 
figs. 2, 6. 

Ostrea mouss&ulensis var. raulini Astro, 1922, p. 175, pi. ii. 
figs, 1-3. 

* 8m L. It. Cox, ISM, p. 46, for roforanoM to this speoiM. 
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Ostrea muUicostata var. striciiplicata Raulin and Delbos, 
Yang Kieh, 1930, p. 81, tigs, b-f especially and pi. vi. 
figs. 12<w. 

Description ,—A moderately large, thick-shelled lower 
valve characterized by a pronounced curve of the umbonal 
region in a posterior direction, giving it a lunate shape; 
except for its umbonal region it is approximately parallel- 
sided. The angle between the median axis of the liga- 
montal area, which is moderately elongate but not greatly 
curved, and that of the part of the shell most remote 
from the umbo corresponds to a rotation of rather more 
than 90° during growth. The ligamental area is not at 
all undercut. The surface of the shell bears fairly strong, 
rounded, occasionally divaricating radial ribs which are 
crossed, at somewhat irregular intervals, by imbricating 
layers of growth, which produce a rather frilly type of 
ornamentation. 

Dimensions .—The shell measures 79 by 41 mm.; its 
maximum inflation is 29 mm. 

Remarks .—This specimen belongs to a species of 
Ostrea which is widely distributed in the Eooene deposits 
of the Tethyan province and has been discussed at some 
length by Astre (1922) and Yang Kieh (1930). The 
species in question haB been considered by many authors 
to be identical with 0. muUicostata Deshayes, originally 
described from the Cuisian of the Paris Basin, but was 
separated by Raulin and Delbos (1855, p. 1152) as a 
distinct species, O. striciiplicata. Astro agrees with its 
specific separation, but proposes for it another new name, 
0. moussoulensis, since, in their description of 0. strict*- 
plicata, Raulin and Delbos (1855, p. 1158) oited a figure 
published by Deshayes (1832, pi. L fig. 6) of a Paris Basin 
specimen clearly referable to another species, O. bello- 
vacina Lamarck. Yang Kieh, on the other hand, accepts 
the name O. sirictiplicata, but regards this form as a 
variety of 0. muUicostata, and, in a sweeping synonymy, 
includes in this species certain exogyrate forms from the 
Eocene of northern Africa and gryphcsate forms from the 
Eooene of Central Asia. 

Astre’s numerous illustrations of specimens from the 
Montagne-Noire, in France, indicate the great variability 
of O. “ moussoulensis.” He considers this species to be 
distinguished from O. muUicostata by its wider, less often 
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dichotomizing, and usually less numerous costae, and by 
the fact that its ligamental area is not at all undercut. 
As regards oostation, however, the differences between 
some of the specimens of O. " mmssoulensis ” which he 
figures (for example, pi. i. fig. 11. pi. ii. fig. 6. pi. iv. fig. 3, 
pi. v. fig. 5, and pi. vi.) and typical specimens of O. multi- 
coetata appear insignificant. I doubt, in fact, if the 
distinction between the two forms, which are stated to 
occur at the same horizon in northern Africa, is admissible. 

In a recent paper (1936, p. 30) 1 have preferred not to 
interpret (). multicostata in the wide sense of Yang Kieh, 
and have referred certain gryphaoate oysters from the 
Eocene of Bahrein Island, which he, presumably, would 
include in that species, to O. turlcestanensis Romanovski. 
The study of a number of specimens from Afghanistan, 
however, has since led me to conclude that Yang Kieh may, 
after all, be correct, and that this form may merely be a 
race of 0. multicostata. The gryplneate oysters of this 
group are particularly characteristic of the Eocene of 
Asia, although they have not yet been found in India. 

Exogyrate oysters of this group, on the other hand, 
are especially characteristic of the Eocene of northern 
Africa, and particularly Egypt, so that it is of interest 
to meet with the semi-exogyrate form now described in 
India. In view of the wide range of variation illustrated 
in Astre’s figures it seems doubtful if this shell, although 
so different from specimens from the type-locality of the 
species, should be separated from O. multicostata. It 
closely resembles Astro’s var. raulini. 

Occurrence and Material. —Yprosian, Upper Laki, upper¬ 
most Shekhan Limestone :—6 miles E. of Kohat, North- 
West Frontier Province (one specimen, L.70407). 

Genus C audita Bruguiere, 1792. 

Subgeau* Vemsuucabuu. Lamarck, 1801. 

Cardita ( Venericardia) daviesi , sp. n. 

(Pl. VII. figs. 5 «, b, 0 «, b.) 

Specific Characters .—Shell of medium size (length about 
23 mm.), strongly gibbose, subquadrate, with its length 
only slightly exceeding its height. Umbones strongly 
prosogyrous, anteriorly placed; profile of umbonal region 
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not at all prominent. Postero-dorsal margin nearly 
straight, subhorizontal, meeting the nearly straight 
posterior margin in a rather wide ourve; in a ventral 
direotion the posterior margin slopes towards the anterior 
end of the shell. Ventral margin flattened or feebly convex, 
sloping up slightly in an anterior direction. Anterior 
md of shell short and low; lunule well excavated. 
Ornamentation consisting of about 25 radial ribs, excluding 
any which may have been present on the lunule (obscured 
in the available specimens); the ribs, which are separated 
by slightly narrower interspaces, are evenly rounded and 
undivided, and bear small bead-like tubercles. 

Dimensions.—The exact measurements of the holotype 
(the larger of the two specimens examined) are :—Length 
23-2 ram., height 22-0 mm., inflation 21*0 mm. 

Remarks.--At first sight this shell recalls the well- 
known Upper Cretaceous speoies, Cardita (Venericardia) 
beaumonli d’Archiac & Haime (1854, p. 253, pi. xxi. 
figs. 14, 14 a, b). it is, however, more quadrate, while its 
ribs, which number 25 or more, as compared with 18-22 
in C. beaumonli, are narrower and more conspicuously 
beaded than in that species, and have no tendency to 
become tripartite. This difference in the character of the 
ribbing suggests that the speoies now described may not 
even belong to the same group as C. beaumonli *. it is, 
probably, more closely related to C. (V.) imbricata 
(Gmelin), of the European Eocene, which is similarly 
characterized by simple beaded ribs, its strong inflation 
serves to distinguish the species now described from 
C. imbricata and other speoies of its group. 

Occurrence and Material .—Lower Eocene, Montian ?, 
Haugu Shale:—1 mile W. of Darsamuud, near Hangu 
(the holotype, L.70417, PI. VII. figs. Oo, b, and one 
paratype, L.70418, PI. VII. figs. 5«, 6). 

Genus Cuspidajua Nardo, 1840. 

Cuspidaria lakieneie, sp. n. (PI. VII. figs. 8 a, b.) 

Specific Characters. — Shell attaining a length of 40 mm. 
or more, well inflated, very slightly inequivalve, with the 
left valve the more gibbose. Posterior rostrum of moderate 

„ rol4t * 1 * peoi< * * r8 » » reewnt p*p#r by 

R* KUtKw (iwO). 
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length, dorsally situated, curving slightly to the right. 
Umbones just anterior to medium, slightly opisthogyrous 
and recurved ; umbonal profile rather narrowly rounded, 
rising slightly above the antero-dorsal margin and more 
prominently above the postero-dorsal margin. Postero- 
dorsal margin straight, subhorizontal. Antero-dorsal 
margin slightly convex, sloping at a moderately steep 
angle, and meeting the anterior margin in an even curve. 
Anterior margin at times somewhat flattened along its 
ventral half, which slopes in a posterior direction until 
it merges with the ventral margin in an obtuse curve. 
Ventral margin strongly but asymmetrically convex, 
ascending steeply posteriorly towards the beginning 
of the rostrum, below which it is pronouncedly sinuate. 
The end of the rostrum is broken away in all the available 
specimens, but appears, from the growth-lines, to have 
been trunoated subvertically. An obtuse ridge ourves 
round from the umbo to the ventral comer of the rostrum ; 
there is no impressed escutcheon. 

The shell, which is thin, is ornamented with strong 
but rather narrow concentric undulations, which fade 
away on the rostrum; this surface ornamentation is 
clearly impressed on the internal cast. Impressions 
of hinge-teeth, pallial line, and muscle scars are not 
preserved. 

Dimensions .—The measurements of the holotype 
(PI. Vll. figs. 3 a, b), the largest available specimen, are:— 
Length 37-5 mm.*, height 27*0 mm., inflation 19*0 mm. 

Remarks .—This shell bears Borne superficial resemblance 
both to the Recent genus Raeta Gray and to the Eocene 
genus Raetomya R. B. Newton (1919; see also Seitz 
and Rutsch, 1930), but is distinguished by its narrow 
posterior rostrum. Its general shape suggests that it 
may be related to Cuepidaria, but it is considerably 
huger than Recent representatives of that genus. Cvepi- 
daria is, moreover, a genus of deep-water habitat at the 
present day; hence the occurrence of the species now 
described in apparently shallow-water deposits suggests 
that it may prove to belong to a distinct group. No 
Delated species appears to have been described from the 
Eooene of other regions. 

* About 10 man. should bo added to this measurement, ae the rostrum 
of ths specimen is broken. 
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Occurrence a and Material. —Ypresian, Upper Laki, 
Gliazij Shale:—S. of Nila Kund, Dera Ghazi Khan (the 
holotype, L.70386, PI. VII. figs. 3 a, b, and two para- 
types, L. 70387-8, Pinfold Coll.). 

Ypresian, Laki, 174 ft. below gypsum :—Panoba Nullah, 
near Kohat (one specimen, L.70403, Col. L. M. Davies 
Coll.). 


IV. Moixusca from the Lower Chharat Beds 
of the Kohat District. 

In the North-West Punjab and the Kohat district 
of the North-West Frontier Province the succession of 
marine Eocene strata is interrupted by the Lower Chharat 
Beds *, which lie between the uppermost marine Laki 
limestone (the Shekhan Limestone of Lt.-Col. L. M. 
Davies) and the Kohat Shale at the base of the Khirthar. 
The horizon of these beds, which in the type-area consist 
of a considerable thickness of variegated Bhales with 
Planorbia and bone fragments, is, therefore, approxi¬ 
mately the same as that of the upper part of the Ghazij 
Shales in the region to the south. 

The fossils now described, which were collected by 
Mr. E. S. Pinfold and Lt.-Col. L. M. Davies, are of 
interest as coming from the only locality f in which 
marine or estuarine fossils have been found in these 
otherwise purely non-marine beds. They consist of 
numerous small shells, some rather eroded, preserved 
on the surface of thin slabs of limestone. Three species, 
Trypanoxia '( davieai, sp. n., Siphonalia sp., and Corbula 
pinfoldi, sp. n,, are here described; a small Natica and 
at least two other gastropod species are also present, but 
cannot be described from the material at present available. 
No previously described species has been reco gnized , so 
that the fossils throw no further light on the exact age 
of the beds. 


• See E, 8. Pinfold, ISIS, and L. M. Davies, 1826. 
t The Motion, which is in the hills about 2 miles W.S.W. of Barba ra 
Banda village, and whose coordinates aiw approximately 33° 18' N 
71° S'-®., is illustrated by A. B. Wynne (1876, pi. v. fig. 23). Wynne 
(1876, pp, 115-16) talks of finding “ nummuHtes and outer foseilsMn 
the " red clay sons ” (his term for the Lower Chharat Beds) at this 
locality. Mr. Pinfold and Lt.-Col. Davies have found, however that the 
limestone flags with nummuUtes referred to by Wynne have «HnrH 
down fron an overlying formation. Thin bands containing the 
now described ate undoubtedly in rife. 
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Claws GASTROPODA. 

Genus Trypan axis (tossmann, 1889. 

Trypanaxis ! tlmnesi, sp. n. (PI. VIII. figs. 1, 3, 4, 5.) 

Specific Characters .—Shell attaining a height of about 
30 mm., extremely acute, consisting of a large number 
of narrow whorls which are separated by deeply incised 
sutures ; the whorls are strongly convex near the apex, 
but later become rather flattened. A rapid increase in 
diameter, but not in height, takes place on the last whorl, 
the base of which is short and flattened. The columella 
was probably perforate. The aperture appears to have 
been suborbicular in shape, with a short anterior canal, 
but its outline is visible only very obscurely in the single 
specimen in which it is preserved The ornamentation 
consists of two or three spiral threads on the early whorls, 
increasing to four on the later ones ; one of these threads 
adjoins the anterior suture, while the others are distributed 
rather irregularly over the remainder of the surface. 

Remarks - -This species, which is remarkable for its 
large number of whorls and very acute shape, is very 
abundant in the slabs of limestones whose fauna is now 
described, but. there are no complete uneroded specimens. 
In most of the specimens the interior of the shell has been 
filled with ealcite which is not now clearly distinguishable 
from the original shell-wall. In some of the specimens 
the actual shell seems to have disappeared owing to 
solution or erosion, but it is evident that it still remains 
in others, as traces of the surface ornamentation are visible. 
The umbilicus and deep sutures which are present in all 
the specimens appear, therefore, to be features of the 
original shell and not cavities formed by solution of the 
columella and shell-wall. It is, moreover, improbable 
that in so small a shell the oolumella alone would have 
been thick enough to occupy the Whole space represented 
by the present umbilicus, whose diameter on the last, 
whorl well exoeeds 1 mm. 

This conclusion is important, as it suggests that the 
species may belong to the genus Trypanaxis , the only 
perforate representative of the Cerithiid® and Cerithio- 
psidse, to one of which families it is obviously referable. 
In Trypanaxis, moreover, the ornamentation usually 
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consists of spiral threads to the exclusion of granulations 
or axial costae, just as in the species now described. The 
enlargement of the last whorl and the deep sutures, how¬ 
ever, are not characters associated with any previously 
known representatives of the genus. 

Occurrence and Material. —Upper Ypresian or Lower 
Lutetian, Lower Chharat Beds :—Barbara Banda, 33 miles 
S.8.W. of Kohat, North-West Frontier Province (numerous 
specimens, including the holotype, G.63556, PI. VIII. fig. 4, 
preserved on four small slabs of limestone). 

Genus Siphonalia A. Adams, 1863. 

Siphonalia ? sp. indet. (PI. VIII. figs. 1, 2.) 

Description. —Shell pyriform, with a conical spire 
occupying about two-fifths of the total height, which 
is about 14 mm. The whorls are strongly convex, a 
distinct shoulder developing on the last, which is well 
excavated above its Bhort, straight, and apparently narrow 
canal. The ornamentation consists of rounded axial 
ribs with a slight retroourrent inclination; on the spire 
whorls these are narrow and are separated by interspaces 
of about twice their own width ; on the last whorl they 
become relatively wider, and project at their anterior 
extremity, whioh coincides with the shoulder-angle; 
they die out just below the periphery. The aperture is 
not preserved in any of the specimens. 

Remarks. —This species is represented only by two 
eroded casts and by one specimen of the last whorl on 
which a portion of the original shell remains, and so is not 
nameable. Its shape and the general character of its 
ornamentation suggest its reference to the genus Siphon - 
alia, but its anterior canal, on the other hand, is straighter 
than is normal in that genus. 

Occurrence and Material. —Upper Ypresian or Lower 
Lutetian, Lower Chharat Bede:—Barbara Banda, 33 
miles 8.S.W. of Kohat, North-West Frontier Provinoe 
(three specimens, G.685576 and G. 63568), 

Class LAMELLIBRANCHIA. 

Genus Cobbtjla Bruguifere, 1797. 

Corbuh pinfold*, sp. n. (H. VUI. figs. 6-8.) 

Specific Characters. —Shell small (about 9 mm, in length), 
gibbose, subtrigonal, slightly inequivalve, with the right 
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valve rather higher than the left; height and length 
approximately equal. Umbones strongly prosogyrous, 
placed from the anterior third to fifth of the length, 
prominent in the right valve, less prominent in the left. 
In each valve a well-defined, evenly curved carina runs 
from the umbo to the postero-ventral comer. The 
postero-dorsal margin is feebly convex and slopes gently 
to meet the straight or slightly oonoave posterior margin 
in a well-defined, slightly obtuse angle of about 110°. 
The ventral margin is evenly and moderately Btrongly 
convex, meeting the posterior margin in a well-defined 
angle, and joining the strongly convex anterior margin 
in an even curve. The region anterior to the umbones is 
well excavated. The surface of the shell is completely 
smooth in the available specimens, which, however, are 
slightly eroded. 

Dimensions. —The exact measurements of the holotype 
and of two other specimens are as follows :—Holotype 
(right valve), length 3-5 mm., height 3-5 mm., inflation 

1- 5 mm. ; paratype (right valve), length 3-0 mm., height 

2- 8 mm., inflation 1-1 mm. ; paratype (left valve), length 

3- 2 mm., height 2-6 mm., inflation 0-7 mm. 

Remarks. —In size and shape this species bears n 
considerable resemblance to Corbula globoaa J. Sowerby 
(1818, p. 14, pi. ocix. fig. 3), from the London Clay. In 
tliat species, however, the umbones are rather less anterior, 
the posterior margin is more convex, and the posterior 
carina less well-defined. 

Occurrence and Material. —Upper Ypresian or Lower 
Lutetian, Lower Chharat BedsBarbara Banda, 33 
miles S.S.W. of Kohat, North-West Frontier Province 
(the holotype, L.7043C a, PI. VIII. fig. 8, and numerous 
other specimens, preserved on the surface of three slabs 
of limestone). 
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EXPLANATION OF THE PLATES. 

(All figures are of natural size unless it is otherwise stated.) 
Plate VI. 


Figs, l o, b 9 c. Parinomyu pinfoldi, sp. n. Holotype (L.70371), ( a ) left 
valve, (6) right valve, (c) ventral raatiin. Lutetian, Lower 
Khirth*i\ ^ Mile 56, Moghul Koh road, Dera Ismail Khan 

Fig. 2. The same. Paratype (L.70374), left valve. Same horizon as 
the preceding. Mittha Sor, Dera Oho.! Khan. 

Fig*. 3 a, b. o. Parinomya btan/ordiana, sp. n. Holotype (L.703701 
<«) left valve, (A) right valve, (c) oWnentatLTridbt S: 
(P^ge 16?)™' LOW0r Khirth “ r ' Dl »mn Paee, Laki, Bind, 
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Plate VII. 

Fig . 1. Farinomya pinfoldi, sp. n. Bight valvo paratype (L.70372), 
view of interior, showing the resiliifer, which hero lies across 
the foramen. Lutetian, Lower Khirtliar. Mile 56, Moghul 
Koh road, Lera Ismail Khan. (Page 165.) 

Fig*. 2 a, 6. Ostrea aff. multtcostata Doshayes. Left valve (L.70407), 
(a) exterior, ( b) interior. Ypresian, Upper Laki, uppermost 
Shokban Limestone, 6 milos E. of Kohat. (Page 167.) 

Ftgs. 3 a, 6. Cuspidaria lakierms , sp. n. Holotype (L.70386), (a) right 
valve, (6) dorsal view. Yprosian, Upper Laki, Ghazij Shale. 
S. of Nila Kund, Dera Uhazi Khan. (Page 170.) 

Fig*. 4 a , b. Ostrea pr&latimarginata, sp. n. Holotype (L.70389), (a) 
left valve, (6) right valve. Landeriian, Upper Kanikot. 
12 miles S. of Thai. (Page 166.) 

Figs, 5 a, b. Curdita ( Venericardia) davi**i> sp. n. Paratype (L.70418), 
(a) left valvo, (b) dorsal view. Montian t, Hangu Shale. 
1 mile W, of Larsamund, near Hangu. (Page 169.) 

Figs. 6 a, 6. The same. Holotype (L.70417), (a) left valve, (6) dorsal 
view. Same occurrence as the preceding. 

Plate VIII. 

Firj. 1. Trypanaxis ? daviesi , sp. n. Largo internal oast (G.63557 o) and 
several small specimens, and fragment of Siphonalia ? sp. 
indet. (G. 63657 b ) near top right-hand corner, x 1J. Upper 
Ypreaian or Lower Lutetian, Lower Chharat Beds. Barbara 
Banda, 33 miles S.S.W. of Kohat. (Page 173.) 

Fig . 2. SiphonaUa ? sp. indet. (G.63558.) Hame occurrence as the 
preceding. (Page 174.) 

Fig. 3. Trypanaxx* T davitsi, sp. n. Specimen (U.63556 6) of apical 
whorls, on the back of the block containing the holotype, 
X 4J, Same occurrence as the preceding. 

Fig. 4. The same. Holotype (largest specimen, U.63556 a) and other 
specimens, x li. 

Fig. 5. The same. Small specimens (G.03557 c) seen in top right-hand 
corner of fig. 1, X 4J. 

Fig. 6. Corbula pinfoldi, sp. n. Bight and left valve paratypes 
(L.70436 b, c), X 3. Samo occurrence as preceding specimens 
(Page 174.) 

Fig. 7. The same. Bight and left valve paratypes (L.70436 </, e), 
preserved on the same slab as the specimens represented in 
fig. 6, X 3. 

Fig, 8. The same. Holotype, a right valvo (L.70436 a), preserved 
on the same slab as tho specimens represented in figs. 6, 7, 

x4. 


XIX.— Un Eucnemide (Col.) nottvmu de Borneo. 

Par E. Fleutiaux. 

Curficephahie bryanti , sp. n. 

6 mm. Etroit, parall&e ; noir avec une grande taohe 
jaime & la base dee ^lytres, arr6t& au premier et au 
dernier inters trie, et une autre, ^galement jaime, sur la 
Am . <b Mag. N. BitL Ser, lh Vol. i. 12 
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suture, occupant lew deux premiers interstries, depuis 
la moitie environ jusquo pr6s de l’extrtmitt; pubescence 
peu apparent®. Tete convexe, legerement impressionnte 
en avant, finemont cartnte au milieu jusque sur l’tpistome; 
ponctuation forte et soiree; crates sousantennaires non 
prolongtes vers le milieu ; epistome tres rttrtoi k la base. 
An tenues noires, extremite du 1® article et le 2® jaunes ; 
2* tres petit; 3° plus long que le suivant; 4® 5® tgaux 
(movants manquent). Pronotum plus long que large, 
arrondi en avant, limits lattralement, convexe, faible- 
ment siilonnt au milieu en arritro ; ponctuation forte et 
tres serrte. Elytres de m£me largeur quo le pronotum, 
paralleles dans leur premiere moitit, retreeis au dela, 
conjointement arrondis au sommet, moins fortement et 
moms dens&nent ponctues que le pronotum & la base, 
finement vers le bout; ltgtrement strips. Dessous noir, 
assoz fortement ponctu6. Propleures dcprimts le long 
du bord externe, sutures prostemales courbts. Epi- 
sternes mttathoraciques paralleles, it peu prtB aussi larges 
que les ripipleures des Elytres k la moitit de leur longueur. 
Handles postdieures dargies en dedans, 4 bord inftrieur 
sinueux. Dernier arceau ventral tronqud. Pattes jaune 
p&le. 

Borneo : Quop, ouest Sarawak, avril (G. E. Bryant). 

Un seul individu, British Museum, London. 

Plus petit que C. angmtns Fleutiaux. Diff&re par le 
pronotum noir, les dytres ornts d’une bande suturale 
partielle jaune, le dessous entitlement noir. 


XX .—New Curoulionidss (Col.) from Southern Africa. 
By Sir Guy A. K. Marshall. 

Except where otherwise stated the types of these species 
are in the British Museum. 

Subfamily Otioriui yncbinjs. 

Sphrigode8 decorus, sp. n. 

<J. Derm red-brown, with dense brown sealing and 
pale green markings; prothorax with a narrow green 
median stripe (often interrupted in the middle) and a 
broad green lateral stripe, and a green area on the ptaine 



new Curoulionidre from, Southern Africa. 179 

just above the cox® ; elytra brown, with the following 
green markings : a stripe starting at the base on intervals 
7-9, narrowing at one-fourth so as to cover only 8 and 9, 
and at the middle bending inwards in the form of a broad 
irregular oblique stripe as far as stria 1 at the top of the 
declivity, a broad subapical lateral patch between stria 7 
and the lateral margin (sometimes divided by a brown 
stripe on interval 9), a small quadrate spot at base of 
interval 4 and a more elongate one at a short distance 
behind it, and sometimes a small spot not far from the 
base on interval 6 adjoining the lateral stripe ; underside 
with fairly dense pale greenish scaling. 

Head with greyish-brown scaling, turning to green 
laterally, the forehead flat and with a deep median stria, 
the eyes not very convex. Rostrum a little longer than 
its width at the gen®, parallel-sided in the basal half, 
roundly dilated apically ; the dorsal area flat, widest 
not far from the base, narrowing rapidly to the base 
and more gradually in front, subcarinate laterally, and 
with a low median carina which usually bifurcates in 
front; the epistome well defined, with its margins 
obtusely carinate, the interantennal space about as wide 
as the forehead. Antennas red-brown, with the scape 
rather abruptly olavato; the funicle with joint 2 very 
slightly longer than 1, the distal joints distinctly longer 
than broad. Prothorax transverse, widest at the base, 
gradually narrowing to two-thirds, with the sides straight 
and the basal angles almost rectangular, then roundly 
narrowing to the apex, which is very shallowly constricted, 
with the constriction continued aoross the dorsum, the 
base gently arcuate ; the dorsum longitudinally convex, 
with dense subreticulate punctures, eaoh of whioh is 
covered by a round flat scale, leaving only the narrow 
intervals visible. Elytra broadly ovate, widest before 
tiie middle, acuminate behind, with the basal margin 
jointly sinuate and not carinate or constricted laterally; 
the punctures in the shallow striae separated and partly 
concealed by scaling; the intervals broad and flat, with 
contiguous convex scales, the very short spatulate 
rec umb ent set® irregular and inconspicuous. Legs red- 
brown, with uneven pale scales ; the hind tibiae with the 
dorsal edge sinuate, the lower edge with three teeth, but 
Without any apical sinuation. 


12* 
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The markings green or grey, the elytra with the 
oblique bands meeting at the suture, the spots towards 
the base on interval 4 uniting to form a short Htripe, 
and an additional green spot on interval 4 at one-third 
from the base. The elytra somewhat broader than in 
more aouminate behind, and with the apices produced 
downwards. 

Length 3 8-4-0 mm., breadth 2-0 -2-2 mm. 

Tkansvaal : Politsi, 4 2 ii. 1929. 

Very similar to S. ornatvs Fhs. (Aim. & Mag. Nat. Hist. 
(8) xix. 1917, p. 2, tig.— S. gvnni Mshl.), but smaller 
and with different markings ; further, in orrntus the eyes 
are much more convex, the rostrum has no median carina, 
and the epistome is not clearly defined. 

Sphrigodes lateralis, sp. n. 

Derm red-brown, with fairly dense brown or greyish- 
brown scaling, which does not, however, entirely conceal 
the integument ; prothorax with two very indefinite and 
irregular lateral pale stripes (sometimes absent) formed of 
scattered grey scales ; elytra with a complete lateral whitish 
stripe on interval 8, extending on to 9 in the basal 
half and sometimes on to 7 for a short distance behind 
the middle, and sometimes a small whitish spot at the 
base of interval 4 ; in the 9 the pale lateral stripe on the 
elytra is less distinct or even absent; underside with 
uniform separated grey scales. 

Head donsely squamose, the forehead much broader 
than the interantennal space, fiat, with a deep short 
median furrow; eyes moderately eon vex. Rostrum. 
a little longer than its width across the gen®, narrowing 
very slightly from the base to the antennae and roundly 
dilated at the gen® ; the dorsal area broad, almost parallel¬ 
sided, fiat, subcarinate laterally, and with an indistinct 
low median carina ending in an elongate fovea Just behind 
the epistome, which has its margins obtusely elevated, 
Antennas short and stout, the scape only shortly exceeding 
the front margin of tho prothorax and gradually clavate ; 
funicle with the two basal joints suboqual, the distal 
ones a little longer than broad, clavate. Prothorax 
transverse, rounded laterally, widest close to the base 
which is strongly arcuate with the angles rounded, not 
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constricted at the apex ; the dorsum almost flat longi¬ 
tudinally in the middle, the sculpture and scaling as in 
S. decorus. Elytra very broadly ovate, widest before the 
middle, obtusely acuminate behind, with the actual apex 
more pointed in 9 and slightly produced downwards, the 
base jointly sinuste, not carinate, nor constricted laterally ; 
the shallow stria? with the punctures separated and partly 
concealed by soaling ; the intervals broad and flat, but 
interval 1 much narrowed towards the base; the scales 
contiguous and convex, the small spatulate seta? irregular 
and inconspicuous. Legs rod-brown, with fairly donse 
grey scaling ; the hind tibia 1 straight dorsally, irregularly 
denticulate on the inner edge. 

Length 3-7 -4-5 mm., breadth 2*3-3*0 nun. 

Tkansvaai, : Barberton, 3 <_JJ, 2 VV> i- 1928 (J. S. 
Taylor). 

Distinguished from the other South African species 
by its gradually davate scape, broad forehead, straight 
hind tibia*, and by having the elytra much more obtuse 
posteriorly. 


Subfamily Lunoius.i:. 

Enicoderus viridicollis, sp. n. 

Jty. Derm black, the head ami rostrum with sparse 
creamy or pale greon scales, the apex of the rostrum 
green ; the prothorax with donse metallic green scaling 
on the disk and a transverse row of four distant whitish 
spots across the base, the pleura? with a broad irregular 
pale stripe suffused with orange in the middlo; the 
elytra with fuscous scaling, a pale brassy (sometimes 
greenish) sutural stripe that widens to stria 3 at the base, 
and a broad dense pale lateral stripe from stria 7 to the 
margin having cither a brassy reflection or a suffusion of 
orange; the underside with more or less dense creamy 
soales. 

Head with scattered low shiny granules showing through 
the soaling ; the broad forehead flattened in <J and slightly 
convex in $, with short subrecumbent setae. Rostrum 
of $ muoh flattened and explanate dorsally, a little 
longer than broad, strongly rounded laterally, rapidly 
widening from the base to near the antennse, thenoe 
narrowing as rapidly to the apex; the apioal area rather 
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steeply declivous and flat transversely; the dorsal area 
with a broad shallow longitudinal impression on each 
side, the lateral margins carinate in the basal half; 
rostrum of $ of normal form, parallel-sided in the middle 
and moderately widened at base and apex, the apical area 
with a low obtuse elevation in the middle, the dorsal 
area with a strong squamose median carina and two low 
oblique earinee on each side of it, the lateral margins 
rounded off Antennae with joint 1 of the funide as long 
as 2 -f 3, 2 much longer than 3, 3-7 subequal and about 
as long as broad. Prothorax of rf a little broader than 
long, 0-5 mm. wider than the widest part of the elytra, 
constricted at base and apex, with the postocular lobes 
strong and vibrissate, truncate at the base ; the dorsum 
convex longitudinally, highest at one-third from the base, 
set with numerous small low shiny granules and short 
pale recumbent setae, and with a very indistinct median 
stria in the basal half; prothorax of $ somewhat more 
transverse and much less strongly rounded laterally, 
narrower than the widest part of the elytra. Scutettum 
small, transverse, with narrow scales. Elytra similar 
in the two sexes, elongate and very narrow, truncate 
at the base, from there narrowed for a short distance, 
then gently rounded to the apex, where there are two 
small projections which are a little longer and more slender 
in ?; the stria* somewhat obscured near the base by the 
very large rugose punctures, but narrower and well 
defined in the apical half, where the punctures are much 
smaller, the striae on the lateral areas almost entirely 
concealed by the dense scaling ; the intervals narrow and 
ill-defined basally, but broad behind and with indefinite 
bare spots on the brown discal areas, from which the 
seta; arise ; these latter very short, subrecumbent and 
inconspicuous throughout in <£, similar on the basal half 
in 9. but long and erect behind. Lege red, with the tarn 
fuscous, the femora appearing paler than the tibiae 
owing to being largely devoid of scaling, set with sparse 
erect setae; the front tibie set with small sharp teeth, 
smaller ones on the middle pair and none on the hind, 
whioh latter also have no trace of a muoro, and the corbels 
are clothed with dense long flattened setee; the front 
ooxn less widely separated than the median pair. 

Length 10*7-12*0 mm,, breadth 3 0-3*2 mm. 
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British Bkchuanaland : Upington, 1 <J, 2 (Lennox). 

Readily distinguished from the three previously de¬ 
scribed species of the genus by its much greater size and 
very striking coloration. Unfortunately one species, 
E. anatirostris Mshl. (Ann. Natal Mus. v. 1926, p. 241, 
pi. xv. fig. 4), was omitted from Col. Cat. pars 114, p. 47. 

Subfamily T Axrunui xcuixa:. 

Epeigorrhinus mononyx, sp. n. 

Black, with dense scaling which is grey or pale 
brownish dorsally, turning to pale greenish laterally 
below the level ot stria 5 on both prothorax and elytra, 
rarely entirely grey ; underside grey. 

Head with the eyes flat and subdorsal, the forehead 
narrower than an eye and about as broad as the inter- 
antennal space. Rostrum red-brown, as long as the head 
and prothorax, curved, almost parallel-sided, with the 
antennae inserted at a little behind the middle in both 
sexes; the scrobes continued as a broad squamoso 
furrow right up to the eye ; the squamose median dorsal 
ridge running from the antenna* to the base, only a little 
broader than a scrobe and almost parallel-sided ; the 
apical portion flat or very shallowly concave dorsally, 
squamose except at the extreme apex ; the sides more or 
less densely squamose, only the median line of the lower 
surface almost bare. Antennae red-brown, short, the 
scape only slightly exceeding the hind margin of the eye, 
the funiole with joint 1 much longer than 2. Prothorax 
nearly twice as broad as long, rounded laterally, broadest 
dose to the base, shallowly constricted at the apex, with 
the constriction continued across the disk, the base broadly 
arcuate; the dorsum quite smooth, the fine shallow 
confluent punctation entirely concealed by scaling. 
Elytra very broadly ovate, widest at the middle, jointly 
sinuate at the base, broadly rounded behind ; the puno- 
tures in the narrow shallow strioe almost hidden by scaling, 
stri«e 1 and 2 rather strongly ourved outwards at the base ; 
the intervals broad and smooth, with irregular minute 
spatulate appressed setse. Legs red-brown, with the 
femora infuacated In the middle and densely squamose; 
the tarsi with only a single fine daw. 

Length 2-0-2-7 mm., breadth 1'0-1*5 mm. 
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Oajpe Pkovinoe : Aliwal North, (1 (JJ 1 , 5 xii. 1922, 
i. 1923 (R. E. Turner). 

Much the smallest species hitherto described, and 
distinguished from all its congeners by the posterior posi¬ 
tion of the antennae, the shortness of the second funicular 
joint, the backward prolongation of the sorobes, and the 
single tarsal claw. This combination of characters might 
perhaps justify the separation of this species from Epei- 
gorrhinus {-Sympiezorrhynchua). 

Eudracea munroi , sp. n. 

Black or piceous, with dense submetallic scaling, 
the legs and antennae red-brown , prothorax pale coppery, 
with three very variable whitish or greenish stripes, the 
median one often obsolete ; elytra pale coppery or brassy, 
with a faint pale green or whitish stripe on intervals 6-7 
and sometimes a similar stripe on the suture; underside 
with dense grey scaling. 

Head densely squamose. the forehead nearly twice 
as broad as the interantennal space, the eyes almost flat. 
Rostrum similar in the two sexes, about aB long as the 
pronotum, parallel-sided, but widening at the base; 
seen from the side the dorsal outline is on a level with the 
forehead and straight as far as the antennae, where it 
slopes rather steeply downwards ; the median dorsal 
area quite flat, subcarinate laterally, narrowing from 
the base to the antennae, with a very fine median carina 
which is usually hidden by the dense scaling ; the scrobes 
continued right up to the eyes as a very deep broad 
squamose furrow; underside quite bare, with very fine 
shallow punctatiou and two deep longitudinal admedian 
furrows on the basal third, Antennae inserted at two- 
fifths from the apex of the rostrum in both sexes ; funiole 
with the two basal joints subequal, the remainder gradually 
shortening distally, but all longer than broad. Pro¬ 
thorax much broader than long, stroqgly rounded laterally, 
widest a little behind the middle, not constricted at the 
apex, which is truncate dorsally and muoh narrower than 
the arcuate base ; the dorsum gently convex longitudinally, 
quite smooth, without any median sulcus or carina, the 
fine oonfluent punctation being entirely hidden by the 
round scales and short spatulate oppressed setae. Elytra 
rather broadly ovate and almost of the same shape in the 
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two sexes, but with the extreme apex a little more acu- 
m'nate in $; the striae very shallow, largely covered by 
scaling, and appearing only as a very fine line, the punc¬ 
tures more or less visible through the scaling near the 
base and concealed behind, striae 1 and 2 curving outwards 
at the base ; the intervals broad and smooth ; the scales 
small, round, convex and contiguous or slightly over¬ 
lapping. both dorsally and laterally ; the appressed setae 
subspatulate, multiple and irregular. Legs with dense 
greenish or coppery scaling ; the base of the femora and 
the inner edge of the tibiae clothed with long soft hairs. 
Venter of 3 with soft erect hairs down the middle, these 
being longest on the last ventrite. 

Length 5-0-5-7 inm., breadth 2*4-2*6 mm. 

Transvaal: Pretoria, 5q3> 4 99, iii. 1926 (//. K. 
Mnnro). 

Of the two previously described species, E.faurei Mshl., 
1926. is a much smaller insect, the rostrum is more abruptly 
declivous, the elytra are narrower and more acuminate, 
and the intervals bear only a single row of setae ; E.flat'i- 
rostris Mshl., 1926, may bo distinguished by its very 
short scrobos and the erect setao on the elytra. 

Stereorrhynchus turneri, sp. n. 

9. Derm black, with the apical half of the rostrum, 
the scape of the antenna*, and the legs testaceous; 
prothorax fairly densely clothed with pale green scales, 
with a narrow bare median line; elytra with similar 
scales, which are Bparser dorsally as far as stria 5 and 
much denser laterally; underside with fairly dense 
pale green scales throughout. 

Head, bare and finely aoiculato on the vertex, then 
shiny with coarse irregular punctures and green scaling 
as far as tho eyes, which are quite flat and very closely 
approximated, the space between them at its narrowest 
point only aB wide as a single scale. Rostrum a little 
longer than the head, slightly narrowing from base to 
apex, the dorsal outline strongly curved; the basal 
portion punctate and squamose, the apical part bare, 
flattened, almost impunotate, and with a shallow median 
sulous; underside bare, with fine separated punotures. 
Antemue with the scape testaceous, the funicle red-brown, 
and the elub infuscate. Prothorax transverse (2:3), 
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strongly rounded laterally, widest at the middle, very 
feebly constricted at the apex ; the dorsum gently convex 
longitudinally, with strong close punotation, which is 
almost entirely hidden by the transverse scales and 
appressed spatulate setae, leaving a bare impunctate 
median line and a small bare patch on each side behind 
the middle. Elytra broadly ovate, rounded laterally, 
widest at the middle, shortly produced downwards at 
the apex ; the shallow striae containing strong punctures, 
which are clearly visible on the disk but hidden by 
scaling in the lateral striae ; the intervals broad and smooth, 
each with a row of widely separated minute concealed 
granules, with rather sparse narrow scales and short 
suboreot curved setae on the five dorsal intervals, the 
scales on the lateral intervals broader and much denser 
and the setae subrecumbent. Legs testaceous, with the 
femora iufuscated in the middle and rather densely 
squamose ; front tibiae without any dense fringe of black 
setae on the lower edge near the apex, but with a row 
of four spine-like setae ; hind tarsi with joint 1 nearly as 
long as 2+3 and as broad as 3, 

Length 30-3-9 mm., breadth +7-2-1 mm. 

Orange Free State : Bloemfontein, 3 9¥, iii. 1918. 
Cape Province : Aliwal North, 4 ?$, xii. 1922, i. 1923 
{R. E. Turner —type). 

The genotype, 8. selipennis Fhs., may be readily 
distinguished by the long erect set* on the elytra, which 
are more numerous and not arranged in a tegular row on 
the intervals; further, the rostrum is red only at the 
extreme apex, the eyes are farther apart, and the scales 
on the disk of the elytra are much shorter. 

Further east a smaller form occurs which appears to be 
a local race of this species. 

Stereorrhynchue tumeri artisguamis, subsp. n. 

Differs from the typical form as follows;—Size 
smaller; the eyes a little more widely separated; the 
scales much narrower, those on the disk of the prothorax 
being almost setiform; joint 1 of the hind tarsi shorter 
than 3+4 and narrower than 3. 

Orange Free State : Modderpoort, 1 $, x. 1919; 
Harrismith, 1 <J, 10 $9, ii-iii-1927 (R. E. Turner— type); 
Witrieahoek, 6100 ft., 1 $, ii. 1929 (Dr. Hugh Scott). 
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Anathresa jordani , sp. n. 

3 J. Black, with dense pale coppery or greenish sealing, 
gradually becoming paler laterally ; the rostrum (except 
the basal half dorsally), antenn®, tibiae, and tarsi red- 
brown. 

Head globose, densely squamose, the forehead on a 
level with the rostrum and about as wide as the inter- 
antennal space. Rostrum, similar in the two sexes, a 
little longer than the head and pronotum, stout, regularly 
widening from base to apex, the dorsal outline strongly 
curved, the summit of the curve being in the middle, 
where the antenna' are inserted; the median dorsal area 
very broad and almost flat on the apical half, sharply 
carinate laterally and with an obtuse median carina, 
rapidly narrowing posteriorly to behind the antenn®, 
where it gradually disappears, becoming merged in the 
transversely convex basal portion ; the basal half densely 
squamose dorsally, the apical half with only a few sparse 
scales and set®, the underside bare and with sparse tine 
punctures; the scrobes short, rapidly disappearing 
behind the antenn®. Antennse rather short, with the 
scape reaching only to the middle of the eye; funicle 
with joint 1 as long as 2-4, joints 6-7 transverse, monili- 
forrn. Prothorax transverse (3 : 5), gently rounded late¬ 
rally, widest at the middle, shallowly constricted at the 
apex, truncate at the base, with the external angles 
rounded; the dorsum smooth, with the fine reticulate 
punctures entirely hidden by scaling and short appressed 
spatulate set®. Elytra ovate, widest at the middle, 
broadly rounded behind, the true apex not being visible 
from above; the shallow fine striae containing close 
punctures that are fully visible; the intervals broad 
and smooth, with small round contiguous scales and 
irregular minute spatulate recumbent set®. Legs rather 
stout, reddish, with the femora fuscous (except at base and 
apex) and with dense pale scales. 

Length 8-0-4-0 mm., breadth 1-5-2 0 mm. 

Sooth-Wbst Arnica : Hoffnung, 4 33, 5 i. 1934 
(Dr. K. Jordan). 

Most nearly allied to A. calm Mshl., which, however, 
has the scrobes continued broadly up to the eyes; the 
antenn® are much longer and more slender, with the scape 
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reaching the hind margin of the eye, the two basal joints 
of the funiole being equal and the distal joints longer 
than broad; and the elytra are much more acuminate 
behind. 

Subfamily K/n tihhhim\. t. 

Hypocolobus basuto. up. n. 

<3V- Germ black, with uniform earth brown indumentum. 

Head very convex, quite smooth, impunctate, and 
without any trace of supra-ooular ridges. Rostrum with 
a deep impression in the middle of the base and an elevated 
transverse callus on each side of it ; the dorsal area with 
a shallow median longitudinal sulcus and a broader 
deeper one on each side, the two intervening costa* broad, 
smooth, and diverging anteriorly so as to unite with the 
lateral margin a little beyond the middle; the steeply 
declivous apical area broadly excavate, with the lateral 
margins costate, the epistomal earina sharply elevated. 
Ardennes with joint 2 of the funicle a little longer than 
broad, 3-6 transverse and subequal in length and breadth. 
Prothorax transverse, widening rapidly from the base to 
well beyond the middle, with the sides almost straight, 
there abruptly constricted, forming a broadly rounded 
angulation, the base arcuate, without any basal constric¬ 
tion ; the dorsum with three broad deep sulci of equal 
width rcaohing from the base to about the middle, the two 
cost«e between them nearly twice as broad as one of the 
sulci, smooth ; bearing an oval depression anteriorly and 
somewhat elevated obtusely behind, being vertically 
truncate at the base; the dorso-lateral margins with a 
round or oval impression at about the middle, the apical 
half with the usual three large fovea, the median one 
shallowly separated from the median basal sulous; the 
whole surface smooth and without punctures, but with a 
few sparse minute black seta. Elytra oblong, jointly 
sinuate at the base, with the basal angles projecting 
acutely forwards; the short humeral costa forming a 
slight obtuse lateral projection, behind which the sides 
are very shallowly sinuate, and then continue straight 
and almost parallel to the sharp rectangular prominence 
at the apex of interval 7 ; the rows of reticulate fovesa 
comparatively regular, intervals 3, 5, 7 being more 
raised than the others; a small obtuse tubercle at the 
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baae of interval 1 and a common bifid sutural tubercle 
in the middle of the declivity projecting horizontally 
backwards ; interval 1 costate, with a raised callus at the 
base, the costa continuing to the top of the declivity 
and there ending in a low tubercle, with a slightly larger 
tubercle a little beyond ; the costa on interval 5 beginning 
at some distance from the base and ending in a low tubercle 
at the middle, with a smaller tubercle a little beyond it; 
a large callus near the apex at the junction of intervals 
3 and 9, and a smaller one beyond it; the minute black 
set® very sparse and recumbent. Sternum with a very 
prominent rounded tubercle on the mesosternum. 

Length 4-5-G O mm., breadth 2-2~2-9 mm. 

Basutoland : 4G examples, 1915 (.FAhnJberger ). 

Type, in the Paris Museum ; co-types in the British 
Museum. 

Distinguished by the obtusely angu&te prothorax 
and the horizontal bifid sutural tubercle on the declivity. 
The most easterly record for the genus, which has not 
previously been found outside of the Cape Province. 

Subfamily HrLOniri\^\ 

Vhitonopterus s tape lire, sp. n. 

Rather shiny black (when abraded), the whole of 
the pronotum and propleur® and most of the elytra 
covered with a white waxy exudation, which may develop 
into high fiooculent masses on the pronotum, before the 
middle of the elytra and at the top of the posterior declivity; 
the parts of the elytra not covered with white are a very 
large lateral triangle with its base along the lateral margin 
and its apex on the middle of interval 3, and the apical 
area behind the calli; these latter areas bear a thinner 
fulvous exudation, which is also usually abraded. 

Head closely and very rugosely punctate, with stout 
recumbent fulvous set® ; forehead much below the level 
of the base of the rostrum, with a deep median fovea and 
with an irregular raised granule above it. Rostrum of $ 
somewhat longer than the pronotum, subcylindrical, 
gently ourved, strongly convex transversely, sloping 
down to the forehead at the base, rugosely punctate, 
with a narrow irregular median carina and two broad 
punctate sulci on each side, which extend to beyond the 
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middle ; rostrum of $ much more finely punctate on the 
apical half, with the median carina obsolete and the 
lateral sulci reaching only to the middle. Antennas 
pioeous; the funicle with joint 1 as long as 2+3, 3-7 
transverse, 7 slightly broader ; the club more elongate than 
usual, elliptioal. Prothorax about as long as broad, 
moderately rounded laterally, widest at the middle, 
shallowly constricted at the apex, the apical margin 
truncate dorsally and with distinct postocular lobes; 
dorsum convex longitudinally, highest in the middle, 
with a short prominent median carina and olosely set 
with small deep reticulate punctures, the edges of some 
of which (in the middle of the disk and along the dorsal 
lateral margins) are unevenly raised into low sinuous 
carinae. Scutettum oblong, transverse, with the lateral 
margins elevq^ed. Elytra with the sides subparallel 
from the- shoulders to beyond the middle, the usual 
posthumeral prominence on interval 9 being almost 
obsolete; the dorsal outline rising rapidly for a short 
distance at the base, then flat to well behind the middle, 
and rather steeply declivous behind; the shallow striae 
with dose large subquadrate punotures, the septa between 
which bear a shiny granule ; the intervals narrower than 
the striae, convex, somewhat sinuous, with a row of small 
distant low granules ; interval 3 with a small prominent 
tubercle not far from the base, a lower one in line with 
it on 5, close behind these another low tubercle on 4, 
and behind this again another on 3, the posterior oalli 
prominent; interval 1 lower than the others, flat, opaque, 
and without granules; the setae on the areas bearing 
the white exudation suberect and white, elsewhere fulvous 
and recumbent, legs black (the tarsi sometimes reddish), 
coarsely punctate, and with stout fulvous setae. 

Length 10-12 mm., breadth 4-7-5-4 mm. 

Natal : Tugela R., Weenen Co., 1 <J, xi. 1896 (G. A. K. 
Marshall —type); Weenen, 1 iii. 1929 (H. P. Thomased), 
Transvaal : Pretoria, 4 &$, 4 $$, iv. 1936 (H. K. Munro). 

Like 0. solenostemmaHs Peyerh. (Sahara) Mid einaitue 
Pio (Sinai), this species seems to be attached to Asolepiads, 
Mr. H. K. Munro having bred it from Stapdia sp. and 
Hwmia sp. 

This is the first species of the genus described from 
southern Africa. Its nearest ally is C. fascicvfatus 
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Karaoh, from West Africa, which is proportionately much 
shorter, with more ovate elytra ; the head is obsoletely 
punctate, without any median granule, and the forehead 
is on the samo level as the base of the rostrum ; the 
prothorax has no median carina and no postooular lobes, 
and the elytra lack the tubercles on the basal half. 

ChiUmoptenis atricticollia, sp. n. 

Black, moderately shiny (exudation abraded). 

Head closely and simply punctate, with fulvous setae 
laterally ; forehead on a level with the base of the rostrum 
and with a small median fovea. Rostrum as long as the 
pronotum, gently curved, subcompressed laterally in 
the basal half, slightly wider beyond the antennae, very 
strongly convex transversely in the basal half, coarsely 
punctate, without any median carina, and with a single 
deep lateral shlcus. Antennae piceous ; joint 1 of the 
funicle longer than 2+3, 3-7 transverse, 7 broader. 
Prothorax a little longer than broad, with the sides 
moderately rounded in the middle only, and with a very 
deep oblique lateral constriction behind the middle, 
the sides gradually widening from there to the base, the 
apex broadly but very shallowly constrioted, the apical 
margin strongly arcuate dorsally and without postocular 
lobes; the dorsum strongly convex longitudinally, 
highest in the middle, with coarse deep punctures at the 
base and Bides, the discal punctures smaller, and a very 
short median carina on the anterior half; the pleurm 
ooarsely punctate except on each side of the very deep 
oblique sulcqs that forms the sub-basal constriction, 
where the surface is almost impunctate ; the setae on the 
anterior half of the dorsum ourved and suberect, those 
on the basal half minute and recumbent. ScvteUum 
shield-shaped, somewhat elevated, sparsely punctate and 
setose. Elytra ovate, with an angular projection on 
interval 9 behind the roundly prominent shoulders, and 
rapidly narrowing to the apex, whore there are the usual 
two small projections; the broad strife containing large 
subquadrate punctures which diminish behind; the 
intervals mostly narrower than the striae and subcostate, 
but with a flattened area in the basal third from the 
suture to interval 3, and interval 6 lower than 5 and 7, 
a small triangular group of three low tubercles not far 
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from the base on intervals 3, 4, 5, and the posterior oalli 
sharply prominent; the set® sparse, minute, and recum¬ 
bent. Legs black, with fairly dense subrecumbent seta*, 
the tarsi red-brown ; femora with a sharp tooth ; front 
tibiae with a broad sublaminate angular projection on the 
inner edge. 

Length 9 mm., breadth 4 mm. 

I’OBTt'OiTESK E. Africa : Beira, 1 <J, xii. 1901 (P. A. 
Shepjmrd). 

A very distinct speoies, specially characterized by the 
non-carinate rostrum, the elongate and sub-basally con¬ 
stricted prothorax, the prominent subhumeral projections, 
and the dilated front tibiae. 

Subfamily A \thokomin.k. 

Thamnobius Iminsburyi, sp. n. 

($$>. Derm variable in colour, the underside black, the 
upper side often entirely red-brown, but the pronotum 
sometimes with indefinite infuscation on the basal half 
or entirely black, the elytra with the lateral margins 
normally black and often a blackish suffusion at the base 
or extending along the suture, rarely the entire upper 
surfaoe black ; the dorsum with separated white scales 
(easily abraded), which are always dense on the scutellum 
and usually just behind it; underside with sparse white 
scales which are dense on the mesosternum and met- 
epistema. 

Bead with fine rugose punctation and sparse pubescence; 
the forehead flat, wider than an eye, with dense suberect 
white setae ; eyes convex. Rostrum stout, shorter than 
the pronotum (5 : 0), subcylindrical, slightly curved, with 
the antennae inserted at one-third from the apex, ooarsely 
punctate, without any median carina, with a smooth 
area between the antennae containing a very short shallow 
stria; colour black, with the apex red-brown, rarely 
entirely red-brown. Antennae testaceous, the funiole with 
joint 1 longer than 2, 3-7 transverse and monilifbrm. 
Prothorax nearly as long as broad, rounded laterally, 
broadest behind the middle, strongly constricted near the 
apex, with the oonstriction continued shallowly across 
the disk, the slightly arcuate apex much narrower thm 
the truncate base. Elytra much wider at the rectangularly 
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rounded shoulders than the prothorax, subparallel-sided 
from there to the middle, jointly rounded at the apex, 
without any subapical constriction or posterior calli, 
trunoate at the base ; the striae with distinct close punc¬ 
tures, the intervals broad, Bmooth, slightly convex, and 
each with a row of numerous short white erect setae. 
Legs testaceous, with subrecumbent white setae; the 
anterior pairs of femora with a small sharp tooth, that 
on the hind pair rudimentary. 

Length 2-5-27 mm., breadth 1-2—1-3 mm. 

Cap® Province : Newlands, Cape Town, 11 < 3 <?> 5 99 - 
on geranium, viii. 1898; Claremont, Cape Town, 9 <3$, 
4 9$, x. 1892 (C. P. Lounsbvry). 

Bather larger and proportionately narrower than any 
of the four previously described South Afrioan species, 
from all of which it differs in having broad soales on the 
elytra. The earlier species have, further, a sharp tooth 
on the hind femora, except T. thoreyi Fhs., in which the 
legs are black. 

Bhynchsenus tninusculus, sp. n. 

<3$. Dull black, thinly clothed with whitish setae. 

Head finely rugulose, with sparse setae, the eyes not 
contiguous. Boslrum as long as the head and prothorax, 
rather narrow, strongly curved near the base, then almost 
straight, subcylindrical, entirely bare (except for a few 
whitish setae at the extreme base), shiny, broadly im- 
punotate dorsally, and with two irregular rows of punctures 
on each side. Antennse inserted quite close to the base 
of the rostrum, black, with the scape red-brown and but 
little longer than the first funicular joint; funicle 6-jointed, 

1 as long as 2+3, distal joints not widened exoept 6, 
which is transverse. Prothorax transverse, feebly rounded 
laterally, widest behind the middle, shallowly constricted 
near the apex, whioh is truncate, the base shallowly 
bisinuate; the dorsum opaque, finely rugulose, with a 
forwardly projecting row of isolated setae along the apical 
margin, behind this a single row of transverse recumbent 
set®, the sparse set® on the disk comparatively stout, 
blunt, subrecumbent, and directed backwards, without 
any projecting Intend fringe of set®. Scutellum sparsely 
setose, not paler than its surroundings. Elytra only 
slightly wider than the prothorax, narrowly elongate, 
Am, A Mag. N, Hitt, Ser. 11. Fof. i. 13 
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feebly striate, the punctures in the striae comparatively 
large and each with a short recumbent whitish seta; 
the intervals but slightly wider than the punctures, 
finely rugulose, each with a single row of rather stout 
pointed subrecumbent seta?, which are much longer 
than those in the punctures. Leg# black, the tarsi piceous; 
the femora comparatively slender, without spines. 

Length 1 -0—1*5 mm., breadth O-fi-O-7 mm. 

Natal: Frerc, 2 xii. 1892 (O. A. K. Marshall). 
Cape Province : Sodium. 3 3 vii. 1920 (C. IF. 

Molly —type); Aliwal North, 1 rj, 1 9, i. 1923 (R. E. 
Turner). 

The smallest Ouroulionid known to me. Its nearest 
ally appears to be R. pumilu « Fhs., which, however, is 
described as having the rostrum rugosely punctate, 
finely pubescent, and red at the apex. 

Subfamily Ai.cim.wt:. 

Alcide# sedi , sp. n. 

cJ9- Black, with the suture of the elytra and the bottom 
of the punctures red-brown, with patches of greyish-white 
scaling; prothorax with a large whitish patch in the 
basal angles and a narrow median stripe of yellowish 
scales turning to whitish at the base; elytra with an 
irregular broad whitish transverse patch a little before 
the middle lying between strise 3 and 10 and narrowing 
at both ends, a more oblique variable narrower macular 
whitish band behind the middle from stria 10 to stria 1 
at the top of the declivity, and a V-ahaped whitish mark 
near the apex, the disk with variable small spots of 
yellowish or whitish scales; underside with even sparse 
greyish scaling. 

Head closely and strongly punctate, the forehead 
flattened, without any median fovea. Rostrum about 
as long as a front femur in $, a little shorter in <$, slightly 
curved, somewhat widened at the apex (more so in 9), 
very coarsely and confluentiy punctate in <J, the punctures 
rather less coarse in 9- Antennte inserted well beyond 
the middle of the rostrum in both sexes, rather short and 
stout, joints 4-7 of the funicle transverse. Prothorax 
transverse, rounded laterally, widest dose to the base, 
deeply constricted near the apex, but the constriction 
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not oontinued across the disk; the apical margin sub¬ 
truncate dorsally, the postocular lobes feeble; the 
dorsum almost hat longitudinally in the middle, with 
very coarse confluent rugose punctation, the narrow 
intervals subgranulatc, the punctures containing short 
recumbent brown setae ; the scales in the median stripe 
very narrow and setiform. those in the basal angles plumose. 
Scvtellvm not enclosed, small, convex, bare. Elytra a 
little wider than the prothorax at the shoulders, and 
narrowing from there to the apex, distinctly flattened 
dorsally, tlie flat area extending to interval 4 at the base 
and narrowing behind to a point at the top of the declivity, 
the basal lobes not elevated; the deep striae containing 
large unequal and partly confl uent punctures; the intervals 
not broader than the striae, subcostate, very rugose and 
subgranulate, interval 1 reaching the base and there 
widened, 4 wider and more elevated than the others at 
the base ; all the scales narrow', pointed and not plumose, 
except a few near the lateral margins. Leys very rugosely 
punctate, with sparse narrow or bifid scales ; femora 
with a sharp tooth, that on the front pair much larger 
and denticulate on its distal edge ; tibia? broad on the 
apical half and abruptly narrowed basally, but without 
any distinct tooth, tho mucro short but sharp, the uncus 
rather slender and very sharp. 

Length 8-0-9-5 mm., breadth 3-5-4 0 mm. 

Transvaal : Pretoria, 6 6 99 . bred from stems of 

Sedum, iv. 1937 (H. K. Munro). 

A somewhat isolated species, perhaps coming nearest 
to A. laniger Sparrm., which differs in having the prothorax 
simply granulate and the front tibi® with a sharp sub- 
median tooth, the mucro being obsolete; the elytra 
are more parallel, interval 5 is raised at the base and 
not 4, etc. 


XXI .—Papers on Oriental Carabid®.— XXX TTT- 
By H. E. Andrewes. 

In the following pages will be found the descriptions of 
spme further new species from Java, with one species 
from Timor. Most of the material was collected either 
by Mr. 0. J. Louwerens or by Mr. F. 0. Drescher, who 

13* 
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have kindly allowed me to retain the types in my collec¬ 
tion. The specimens of two species, however, were sent 
to me by the Amsterdam Zoological Museum, and in 
these two cases the types are being returned to that 
Museum. 


Oxygnath m javanus, sp. n. 

Length 12-5 mm. 

Black ; palpi, basal joints of antenn®, and tarsi more 
or less ferruginous. 

Head moderately convex, nearly as wide as prothorax, 
clypeus slightly emarginate, without set®, a deep sulcus 
separating it from labrum, clypeal suture obsolete at 
middle, very fine at sides, frontal plates convex, rounded, 
unbordered ; frontal impressions linear, joining the sides 
of the clypeal suture in front, diverging a little behind, 
and joining both the neck oonstriction and the interrupted 
grooves which separate the gen® from the vertex ; neck 
constriction rather slight, irregular, and vaguely punctate ; 
no facial carine or sulci, but there is on each side a very 
fine, oblique groove, connecting the frontal impression 
with the sulcus adjoining the eye and gena ; eyes rather 
fiat, with one supraorbital seta, placed far back at the 
base of the gena, gen® as long as eyes, projecting laterally 
a little beyond them, and joining neck at right angles; 
ligula bisetose, produced at apex into a long tooth ; palpi 
long, slender, and glabrous, maxillaries with joint 2 half 
as long again as 3 and 4, which are about equal, labials 
with joint 2 quite half as long again as 3; mentum 
longitudinally striate, with a moderately deep sinus and 
a short tooth ; mandibles curved and slender, as long as 
head; surface generally smooth and impunotate, but 
there are a few punetureB at sides behind. Prothorax 
about a fourth widor than long, a little contracted in 
front, the widest point just behind middle, ape* slightly 
emarginate, lateral, apical, basal, and median channels 
all moderately deep and impunotate, the based channel 
slightly interrupted at middle, where the median one 
passes through it. hind angles each marked by a blunt 
tooth, which bears the single lateral seta; surfaoe irregu¬ 
larly transversely wrinkled, a line of small vague punotures 
running down the middle of disk on each side, but not 
reaohing base, the area between the basal channel and the 
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peduncle rugose-punctate. Elytra convex, with square 
shoulders and parallel sides, barely wider than prothorax, 
twice as long as wide ; strife fairly deep, punctate, deeper 
and more clearly punctate at sides, 1 to 3 free at base, 
the outer strieo meeting behind shoulder, a slight striolo 
present, basal border rounding shoulder and reaching 
base of stria 3, represented by a tubercle at the base of 
each of the three inner intervals; intervals moderately 
convex on disk, narrower and more convex at sides, 
7 very narrow, 8 formed by a faint and very narrow 
oarina, 3 with three pores at about a third, two-thirds, 
and four-fifths, all adjoining stria 3, marginal ohannel 
closely punctate-tuberculate. Sterna punctate along sides, 
metepistema a half longer than wide ; venter finely 
rugose-punctate at sides and apex, the segments trans¬ 
versely suloate, apical segment with a single seta on 
each side ; protibise sulcate on the upper surface. 

Kemri : Tjampoerdarat (('. J. Louwerens), 1 ex. 

The absence of facial oarina? and sulci, of the normal 
clypeal set®, of the front supraorbital seta, and of the 
front lateral seta on the prothorax differentiate this 
species rather widely from the two Indian ones, and may 
render a new genus necessary. For the present, with 
a unique specimen before me, 1 have thought it best to 
place the species in the genus Oxygnathm. It is possible 
that some of the set® referred to above have been lost 
through abrasion. 

Clivim leptoeotna, sp. n. 

Length 5-5 mm. 

Pioeous-red; palpi, two basal joints of antenn® 
(rest brown), metafemora, metatibi®, and all tarsi fer¬ 
ruginous. 

Form long and narrow. Head with fairly prominent 
eyes, median part of olypeus a little emarginate, bordered, 
the angles rounded, as are the wings, which are as far 
advanced as the median part and separated from it on 
eaoh side by a slight notch; frontal plates separated 
from olypeus by a similar notch, convex, bordered, un¬ 
even ; olypeus depressed in front, clypeal suture deep 
(but sometimes interrupted); frontal impressions deep 
and irregular, diverging behind, facial oarin® short but 
thick, the facial sulci slight; node oanstriation deep, 
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minutely punctate; labrum 7-setose, mandibles short, 
stout, and rather blunt, mentum with a wide pointed 
tooth, as long as lobes; antennae moniliform, joint 2 
a little longer than 3 ; surface finely and more or less 
densely punctate, a pore on vertex. Prothorax convex, 
quadrate, a little wider than head and a little longer than 
wide, sides parallel, border finely crenulate, marginal 
channel rugose-punctate, front angles not projecting, hind 
angles marked on each side by a small tooth, the pore 
slightly removed from margin, sides of base faintly 
curved; median line deep, front transverse sulcus rather 
fine, reselling margin at extremities, surface of disk with 
some irregular transverse stria?, minutely and not very 
closely punctate. Elytra convex, a little wider than 
prothorax, more than twice as long as wide, sides parallel, 
shoulders square ; striae deep, finely punctate, 1 hardly 
joining 2 at base, 3 quite free, 4, 5, and (5 joining behind 
shoulder, stride moderately long; intervals convex, 
tuberculate at base, 3 with four equally spaced elongate 
pores, adjoining stria 3, 8 carinate at both ends, rounding 
shoulder in front. Prosternal process sulcate, its epi- 
stema transversely striate, the prosternal ridge narrow. 
Venter finely and closely punctate, the two pores on 
each side of the apical segment close together. Pro¬ 
femora dilated, longitudinally sulcate beneath, obtusely 
toothed at apex, the point of the trochanter projecting 
at base ; upper side of protibiao sulcate, with three long 
slender digitations and a small up]»er tooth, meso-tibia? 
with a fairly long spur. 

In many of its characters the species resembles V. elonga- 
tula Nietn., but it is smaller and muoh narrower, piceous 
red in colour instead of black. Head with the facial 
carinae and sulci much less developed, the surface more 
finely punctate ; prothorax much more closely punctate ; 
elytra similar, but with narrower intervals. 

Kbdibi : Cambiran, 1 ex. (type); Besoeki, i ex. ; 
Bandoeng, 1 ex.; Toeloengagoeng, 2 ex. (all C. J. Lou- 
wrens). Madioen : Mount Pandan (G. J. Louwrens), 
I ex. Banjoemas ; Tjilatjap (F. C. Dreacker), 4 ex. in 
the Amsterdam Zoological Museum. 

The extent of the punoturation both on the head and 
on the prothorax is very variable, the specimens differing 
little in other respects. 
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Clivina pandam, sp. n. 

length 6-6-5 mm. 

Black ; palpi and the two basal joints of the antennae 
ferruginous, tibia? and tarsi piceous. 

Apart from the larger size and darker oolour the speoios 
does not differ greatly from C. leptoeoma just described, 
but the upper surface is less roughly sculptured. The 
facial carinas on the head aro finer, then* is a transverse 
depression separating front and vertex (typo only), and 
the surface is smooth, with only some microscopic punc- 
turation. The prothorax is a little contracted in front, 
the surfaco is smooth and polished, with hardly any 
traces of striation and only a few microscopic punctures. 
The elytra are a little wider, as are the intervals between 
the stria?. Proepistema densely punctate. 

Madiobn : Mount Pandan ( C. J. Louwcrens), 2 ox. 

Eusrhizomerun cscrulans , sp. n. 

Length 13-14 mm. ; width 4-25-5 mm. 

Underside dark bluish green ; head, prothorax, and 
joint 1 of antenna? dark metallic green ; elytra blue ; 
rest of antenna*, palpi, and legs black. Surface shiny, 
with rather long, scanty pubescence. 

Head rather flat, with deep, uneven, frontal fovea*, 
converging behind, the area between them smooth and 
convex, labrum deeply emarginate, eyes large and hemi¬ 
spherical, a few irregularly disposed punctures behind and 
in the fovoee, antenna* reaching basal fourth of elytra, 
joints 1 and 3 approximately equal in length. Prothorax 
moderately convex, not much wider than head, about as 
long as wide, base evidently wider than apex, widest at 
middle, where the sides are obtusely angulate, faintly 
rounded in front and equally faintly sinuate behind, 
front angles adjaoent to neck, hind ones blunt and incon¬ 
spicuous ; median line fine, but with a depressed area 
surrounding it, base depressed, basal fovea; near the 
angles, elongate, parallel, and fairly deep, surface very 
coarsely, irregularly, and not very closely punctate. 
Elytra convex, ovate, three-fifths wider than prothorax, 
and as much longer than wide, widest just behind middle, 
shoulders rather square, sides faintly sinuate at basal 
third, and again more strongly near apex; stria; moderately 
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deep and very distinctly punctate, both striae and punc¬ 
tures deeper at sides, stride long and deep ; intervals 
flat on disk, convex at sides, no evident dorsal pores, 
surface covered with very fine scattered punctures. 
No microsculpture. Stoma, except the middle of the 
metastemum. coarsely punctate; venter with some 
coarse punctures at sides, finely punctate along middle, 
no evident crenulation along the margins of the 
segments. 

About the same Bize and shape as K. mekdlicus Har., 
but the elytra are blue instead of green. On the head 
the punctures are less numerous ; the middle of the 
front much more convex; the prothorax is similar, 
but the impressions are all deeper, and the coarse punc¬ 
tures on the surface are not (or hardly) confluent; on the 
elytra the punctures of the inner striae are much smaller, 
as are those of the surface generally. 

Kediri : Mount Kloet (F. C. Dreecher), 7 ox. The 
type is in the Amsterdam Zoological Museum. 

Cattistomimus cyclotvs, sp. n. 

Length 6 mm. ; width 2-6 mm. 

Black ; head dark bluish green ; palpi, joints 1 to 3 of 
antennae, and legs mainly flavous ; prothorax and an area 
round the scutellum, extending outwards at base to the 
fourth stria, and backwards just beyond the front elytrul 
fascia, but continued along the sutural intervals to the 
hind fascia, dark red ; elytra with two fasciae, at about 
a fourth and two-thirds respectively from base, extending 
to the epipleura and narrowing from without inwards, 
and a common spot at extreme apex, yellowish white; 
the front fascia is transverse and extends inwards to 
stria 2, the hind one is a little oblique a nd runs forward 
to the suture. Surface pubeBoent. 

Head rather flat, closely punctate, eyes small, convex. 
Prothorax very convex, cordate, a fourth wider than head 
and a fourth wider than long, widest a little behind 
middle, base as wide as apex, produoed backwards at 
middle, sides strongly rounded in front, sinuate dose 
to the hind angles, which project backwards on each side 
as a sharp acute tooth; median line faint, surface 
closely confluently punctate. Elytra convex, slightly 
dilated behind, shoulders rather square, a little more 
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than a half wider than prothorax, just a half longer than 
wide; striae finely punctate, intervals a little convex, 
surfaoe finely but not closely punctate, much more finely 
than the head and prothorax. Microsculpture of the 
elytra isodiametric, none visible on the head or pro¬ 
thorax. Sterna punctate, venter finely punctate. 

The pattern on the elytra is very similar to that of 
C. nair Maindr., but that species is a good deal smaller, 
the head and prothorax more finely punctate, and a 
larger red area on the disk of the elytra. The two Bpeoies 
will stand next each other in my key to the Oriental 
species of the genus (1921, Proc. Zool. Hoc. Lond. p. 237). 

Timor : Lion Mountain (Doherty), 1 ox. in my collection. 

I take the opportunity of correcting here a mistake 
in my description of Cattiatornimua pemix (Ceylon Joum. 
Soi. (B), xix. 1936, p. 203), the width of which is actually 
2-25 mm., not 3-25 mm. 

Colliatomimua alter nans, sp. n. 

Length 5-5-6 mm. 

Black; palpi, joints 1 to 3 of antennas, legs, and a 
pattern on the elytra fiavous. There are four spots on 
each elytron, viz., (i.) a small transverse spot a little 
behind shoulder on intervals 6 to 8. (ii.) a similar spot 
towards apex, (iii.) a very small spot on interval 4 
opposite the shoulder-spot, (iv.) another very small spot 
on interval 2 dose to apex. 

Head convex, closely rugose-punctate, clypeus and 
a small area on vertex smooth, eyes rather small but 
prominent. Prothorax convex, cordate, nearly a third 
wider than head, fully a third wider than long, base as 
wide as apex, sides strongly rounded in front, sinuate 
a little before base, the hind angles projecting backwards 
on eaoh side as an aoute tooth (as in chakocepheU-ua ); 
median line distinct, but confined to disk, basal foveac 
fairly deep, surfaoe closely punctate. Elytra oonvex, 
subovate, shoulders rounded but evident, a half wider 
titan prothorax, a third longer than wide; striae mode¬ 
rately deep and clearly punotate; intervals moderately 
oonvex, the even ones slightly raised and nearly twice 
as wide as the odd ones; surfaoe closely punctate, much 
more finely than the head and prothorax. Microsculpture 
of the elyta isodiametric, none visible on the head or 
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prothorax. Body beneath punctate, chiefly at sides, the 
venter more finely than the sterna. 

Nearly related to G. chalcoce.phalus Wied., but with 
much smaller spots on the elytra; it will be readily 
distinguished from all other eastern species by the alter¬ 
nately wide and narrow intervals of the elytra. 

Sbmarang : Mt. Oengaran (F. C. Drescher), 24 ex. 
The type is in the Amsterdam Zoological Museum. 

VallieUmimus chalcocephalus Wied. Zool. Mag. ii. 1, 1823, 
* p. 57 ; Andr. Proc. Zool. Soc. 1921, pp. 236 & 238, 
t. i. fig. 1. 

Var. obsoklus, nov. 

This well-known species was redescribed by Bates 
under the name of Pristomachsems messn, and it is figured 
at the end of my paper quoted above. The type was 
reputed to come from Java, but the only example of the 
typical form which 1 have seen from the Malay Archipelago 
came from Krakatau. There is considerable variation 
in specimens from Tndia, Burma, Tndo-China, and China, 
but in none of them are the elytral spots so much reduced 
in size as in the series of examples now before me. In 
these the humeral flavous spot is small and elongate, 
occupying only intervals 8 and 9, with the marginal 
channel adjoining, and the epipleuron, though occasionally 
there is a vestige of colour on intervals 6 and 7 ; the hind 
spot is transverse and placed on intervals 4 to 8, the 
portions on 4, 6, and 7 very small, those on 6 and 8 
slightly longer. In other respects the variety resembles 
the type-form. 

Kbdiri : Toeloengagoeng (C. J, Louwerens), 11 ex. 

Oodes mdanodes, sp. n. 

Length 8-5 mm.; width 3-75 mm. 

Black, very shiny; palpi, antennas, and legs, except 
base of femora, trochanters, and cox®, more or tees 
ferruginous. Surface very smooth, impunctate. 

Head a little convex, neck slightly constricted, eyes 
very large and prominent, labrurn sex-setose, dypeus 
bisetose, clypeal suture lightly impressed, and on each 
aide of it a short, deep, oblong impression, directed out- 
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wards in front towards the base of the mandible, antennae 
slender, extending a little beyond the base of the elytra, 
palpi subtruncate, mentum with a short simple tooth, 
beneath which is a pair of long setae. Proihorax modo- 
rately convex, nearly twice as wide as head, four-fifths 
wider than long, widest just before base, strongly contracted 
in front, apex emarginate, bordered at sides, sides gently 
rounded, finely bordered up to a point just before base, 
hind angles right but slightly rounded, a minute pore and 
seta on each side close to them but on the basal margin ; 
median lino extremely fino, basal fovea) vague, lightly 
impressed, reaching base, a slight oblique depression on 
each side, directed from middle of base forwards and 
outwards. Elytra rather flat, elliptical, as wide at base 
as prothorax but slightly dilated behind, two-fifths 
longer than wide, sides distinctly sinuate before apex, 
basal border minutely dentate at shoulder, continued to 
base of stria l ; striae deep, deeper at sides, clearly 
dunctate on basal half, minutely crenulate behind, 1 and 2 
arising in an umbilicate pore, the inner striae finer towards 
apex ; intervals rather flat on disk and behind, convex 
at sides, the inner wider than the outer intervals. 8 hardly 
narrower than 7, its inner margin subcostate, 9 very 
narrow, disappearing near base and apex. Microsculpture 
on head and disk of prothorax isodiametric, the elytra 
with fino transverse lines, which form wide irregular 
meshes. l*rostemal process unbordered, the declivity 
Hubcarinate, metasternum and motepistema rather feebly 
punctate, motepistema a little longer than wide, outwardly 
sulcate, apical ventral segment with a single seta on each 
side in the J, two in the 9 ; protarsi with three widely 
dilated joints. 

The species appears to bo very near 0. avlcatue Eschsoh. 
from the Philippine Is., which I redescribed from the 
unique type in 1928 (Trans. Ent. Soc. Lond. p. 20), but 
it is a little smaller, the antennse and legs ferruginous, the 
proportions of the various parts of the body dissimilar, 
as are the forms of the frontal fovea?, basal impressions 
of the prothorax, and striae and intervals on the apical 
half of the elytra. 

Madiokn : Mount Pandan, 3 ex. Kedibi : Penam- 
pean, 2 ex. (all C. J. Loumrens). 
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Patellus abeam, sp. n. 

Length 4-5 mm. 

Pioeous beneath; upper surface black, very shiny, 
and somewhat iridescent; palpi and joints 1 to 3 of 
antenna) pale ferruginous, legs dark ferruginous. 

Head small, convex, frontal fovere short, moderately 
impressed, diverging behind, a slight longitudinal linear 
impression on vertex, eyes rather flat, enclosed by genre 
behind, antennre just reaching base of elytra. Prothorax 
convex, two-thirds wider than head, about a half wider 
than long, widest slightly before middle, base bisinuate, 
its sides directed a little backward, wider than apex, 
front angles a little rounded, sides well rounded in front, 
straight behind, narrowly bordered, a large setiferous 
pore at middle, none behind, hind angles right and fairly 
sharp ; median line fine, not reaching extremities, trans¬ 
verse impressions obsolete, basal fovere faint, surface 
very smooth. Elytra convox, oval, a fourth wider than 
prothorax, a third longer than wide, base bordered on 
each side from shoulder up to a point opposite stria 2, 
wliere it ends in an umbiUcate pore, shoulders evident, 
sides rounded, a slight sinuation on each side before apex ; 
seven dorsal strire, 8 and 9 merged in the marginal channel 
(though on the right side there are one or two punctures 
near base on interval 7). the strire moderately deep and 
very clearly punotate, none reaching base, 2 commencing 
a little further from base than the rest, no scutoilary 
striole, intervals slightly convex, no dorsal pores, surface 
very smooth. Microsoulpture formed by extremely fine 
and closely placed transverse lines. 

A little larger and evidently wider than P. flavipes 
Motch. ( —drimoatomoidee Chaud.), the eyes rather more 
prominent, the prothorax wider and with even slighter 
basal fovere, the elytra wider, with more rounded sides, 
the strire deeper, and much more conspicuously punctate. 

Kediri : Besoeki ( G . J. Drouwerene), 1 ex., $. 

Tetragonoderus linedlis, sp. n. 

Length 5 mm. 

Black; palpi, three basal joints of the antennre, and legs 
flavous; head and prothorax bronze-blaok, sericeous; 
elytra with a dull surface and a tessellated pattern, as 
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shown in the accompanying illustration, in which the 
white parts have a yellowish tinge and the shaded parts 
are brown, the black parts with a bronze tinge near apex 
only. 



Tetraponoderus Mnealis, »p* n. 


Head smooth, with short, shallow, frontal furrows, 
eyes prominent, antennae extending only a little beyond 
base of elytra. Prothorax suboordate, a fourth wider 
than head, neatly a half wider than long, widest at a fourth 
from apex, base a little produced at middle, oblique at 
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sides, slightly wider than apex, sides hisetose, with a 
narrow, reflexed border, rounded in front, vaguely 
sinuate just before the hind angles, which are moderately 
sharp but obtuse ; median line deep on disk, but only 
visible between the transverse impressions, which are 
well marked at middle, basal fovea* small but fairly deep, 
surface with some vague cross-striation, middle of base 
longitudinally striate. Elytra moderately convex, oval, 
four-fifths wider than prothorax, a third longer than 
wide, the base emarginate, the apex truncate, and some¬ 
what emarginate on each side ; striae moderately deep 
and finely crenulate. shallower at Bides and apex, intervals 
slightly convex on disk, 3 a little wider than the others 
near base and with two dorsal pores. Microsculpture 
of the elytra very distinct, consisting of oblique lines 
which form wide irregular meshes ; on the head and pro¬ 
thorax it is equally distinct but much finer, the meshes 
more or less isodiametric, at least at middle. Prostemal 
process rounded, unbordered at apex ; claws only vaguely 
dentioulate. 

Larger and with a duller surface than T. andreumi 
van Emd., the only other described Javanese species, 
the prostemal process unbordered, the legs pale throughout, 
and a good deal of brown colour on the disk of the elytra. 
As the $ is at present unknown the species cannot yet 
be placed in (haudoir’s table (Bull. Mosc. 1876, ii. pp. 33- 
68 ). 

Keihri : Mount Kloet {C. J. Louwerens), 1 ex., 9- 

Brachyclis rugulosa Ohaud., Ann. Soo. ent. Belg. xii. 1869, 
p. 262. 

Var. cathara, nov. 

Chaudoir’s species is common in the Malay region, and 
in the typical form has two large, rounded, ferruginous 
spots on eaoh elytron. In the four specimens which I have 
before me these spots are wanting, so that the elytra 
are uniformly blaok and, as in the type-form, closely 
pubescent; the striae are a little less evident and the 
punoturation slightly finer. 

Kanra : Toempoek, 1 ex.; Samberbajem, 1 ex. (both 
C, J. Loutverene). Sbmabaxg ; Mt. Oengaran (J*. C. 
Drescher —Amsterdam Zool. Mus.}, 2 ex, 
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Apriatua Umwerensi, sp. n. 

Length 3-75 mm. 

ASneous above, aeneous-black beneath, metustemum, 
trochanters, and coxae dark red. Surface minutely 
ptmctate ; head, prothorax, and apex of elytra moderately 
shiny, rest of elytra dull. Elytra and underside very 
sparsely pubescent. 

Head wide, frontal foveae short and slight, some traces 
of striation at sides, eyes moderately prominent, antennae 
reselling basal third of elytra. Prothorax convex, cordate, 
barely wider than head, a fourth wider than long, widest 
not far from apex, base slightly produced at middle, 
oblique at sides, a little narrower than apex, sides bisetose, 
rounded in front, faintly sinuate before the hind angles, 
which project a little on each side as a moderately sharp 
tooth ; median line deep, basal foveae only moderately 
impressed, puncturation more evident than that on head 
and elytra, especially so on the basal area. Elytra 
rather flat, subquadrate, three-fourths wider than pro¬ 
thorax, rather less than a half longer than wide, apex 
truncate; striae shallow, inconspicuously punctate, in¬ 
tervals slightly con vox, 3 with two very inconspicuous 
pores adjoining stria 3. Microsoulpturc isodiametric and 
very distinct throughout. 

In my key to the Indian species of the genus (Ann. & 
Mag. Nat. Hist. (10) ix. 1932, p. 143) this one would come 
alongside A. aubtranaparena Motcli., but it is rather wider, 
with more prominent eyes, the elytra aeneous and more 
evidently striate. 

Kedibi : Samberbajem (C. J. Lovwerena), 16 ex. 

Peniagonica evrodvs, sp. n. 

Length 5 mm. 

Ferruginous, moderately shiny; head and elytra 
black, but joint 1 of the antennae and the elytral suture 
are more or less pioeous, the elytral marginal channel 
ferruginous. 

Head rather flat, frontal impressions short but deep, 
eyes large, hemispherical, gene inconspicuous, continuing 
the outline to neck, which is deeply const,rioted, a slight 
transverse depression between front and vertex, antennas 
stout, extending a little beyond base of elytra. Prothorax 
convex, pentagonal, a fifth wider than head, nearly twice 
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as wide as long, base produced at middle, apex slightly 
emarginate, bordered, front angles rounded, sides slightly 
explanate and reflexed, angulate at about middle, with 
a pore and seta on the angle, a little rounded in front, 
straight behind, but bent a little inwards before the basal 
constriction; median line slight, basal sulcus deep, 
surface smooth and impunctate. Elytra convex, nearly 
twice as wide as prothorax, rather more than a fourth 
longer than wide, widest just behind middle, shoulders 
square, sides gently rounded, apex truncate; striae 
lightly impressed, finely but indistinctly punctate, 
intervals slightly convex on disk, three small dorsal 
pores, surface uneven but impunctate. Microsoulpture 
isodiametric throughout. 

Very much like P. ruficollis Sohm.-Goeb., but with pale 
antennae: the eyes are more prominent, the produced 
part of the base of the prothorax behind the suIcub is 
only half the width of the second elytral interval (equal 
to it in ruficollis), and the elytra are relatively shorter. 

Kedirt : Samberbajem, 2 ex. ; Ngoenoet, 2 ex.; 
Toeloengagoeng, 1 ex. (all C. J. Loum.rens). Vkrlaten 
Island (Dammerman —Buitenzorg Mus.), 1 ex. 

Lrbia betta , sp. n. 

Length 4-5-5 mm. 

Ferruginous; joints 4 to 11 of antennas and elytra 
black, but the border and epipleura of the elytra are 
ferruginous, and eaoh elytron bears two flavous spots, 
viz., (i.) a fairly large irregular oval spot in front on 
intervals 3 to 6, the pale colour earned furthest forward 
on interval 5, and (ii.) a smaller rounded spot olose to 
apex on intervals 2 to 4, a little removed both from the 
border and suture. 

Head rather flat, frontal foveas small and rounded, eyes 
prominent, surface minutely punctate. Prothorax convex, 
a fifth wider than head, a third wider than long, base 
evidently wider than apex, strongly produced at middle, 
sides bisetose, slightly reflexed, rounded in front, straight 
behind, a little explanate, more widely behind, hind 
angles right; median line and front transverse impression 
shallow, hind transverse impression deep, surfaoe minutely 
punctate. Elytra convex, a little more than twice as 
wide as prothorax, two-fifths longer than wide, widest 
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a little behind middle, apex truncate, the outer angles 
rounded; striae fairly deep, finely crenulate, intervals 
moderately convex, 3 with two pores adjoining stria 3 
at a fourth and three-fourths respectively, surface minutely 
punctate. Miorosculpture of elytra isodiametrio, none 
on head or protliorax. Venter punctate and setulose ; 
tarsi with joint 4 bilobed, claws pectinate, with four teeth 
on each side. 

Very near the Sumatran species L. clarisaa in., but the 
head is ferruginous, the legs are entirely ferruginous, and 
the apical spot on the elytra does not touch either margin 
or suture. 

Kbdiri : Tembohan, 1 ex. ; Bandoeng, 1 ex.; Zuider 
Geb., 1 ex. (all C. J. Louwerens). Banjokmas : Djeroek- 
logi, 2 ex. (F. C. Drencher). 


XXII. Ne.w Species of Lymantriidse (Lcpidaptera Hetero- 
cera) from the Haul Katanga and other Localities. By 
C. L. COLLENETTE, F.R.E.S. 

[Plato IX.] 

I have received for determination, from Dr. Jean 
Romieux and Dr. G. E. Audeoud, both of Geneva, two 
collections of African Lymantriidse. Among these insects 
there is a high proportion of new and interesting species, 
which are described in this paper. 

The insects taken by Dr. Romieux arc all from the 
Haut Katanga of the Belgian Congo, in the dry forest 
zone of openly spaced trees, little undergrowth, and a 
cover of tall grass. The three localities of Tshinkolobwe, 
Panda, and Tshituru are situated in a relatively rich vege¬ 
tation of this type, at an elevation of 1200-1360 metres, 
that of Sakania in a medium type at 1200 metres, and 
that of Midingi in a poor type at 1600 metres. With very 
few exceptions the insects were taken at electric light. 

Types are in the collections of Dm. Romieux and 
Audeoud, and paratypes where available have been 
kindly presented to the British Museum (Natural History). 

' Marblepsis ochrobasis, sp. n. (PI. IX. fig. 1.) 

—Palpus orange-buff. Antennal shaft light buff, 
pectinations slightly darker. Head, thorax, and abdomen, 
Xnn. <6 Mag. N. Hist. Ser, 11. Vol. i, 14 
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above and beneath, light buff, frons orange-buff. Legs 
orange-buff to pale orange-yellow. Wings and fringes, 
above and beneath, whitish ; both wings suffused in the 
basal area with pale yellow-orange, on the underside 
more deeply than on the upper. 

$.—Resembles the <J. 

Expanse, <J<J 43-45 mm., $ 54 mm. 

1 $ (holotype), 1933, Tananarivo, 1 $ (paratype), 1923, 
Madagascar, both G. E. Audtxmd ; also, in the British 
Museum Collection, 1 ? (allotype) and 1 <J (paratype), 
April 1922, south of Madagascar (M. LamberUm). 

This species may l>e distinguished by the pale yellow- 
orange suffusion at the base of the wings. In addition, 
Marbhpaia xanthoma Oollenette has the antennal shaft 
white and the pectinations fuscous, while in Marblepaia 
rhionoptera Collenette the antennal shaft is considerably 
longer, the shaft sayal-brown and the pectinations fuscous. 

Euproctia panda, sp. n. (PI. IX. fig. 14.) 

<J.—Antennal shaft light buff, the pectinations warm 
buff. Palpus, head, thorax, and abdomen pale orange- 
yellow, the outer side of the palpus darker. Pectus, 
venter, and legs light buff, mixed on the fore leg with 
pale orange-yellow. Fore wing cream-colour, crossed by 
four broad and indistinct fascia*, roughly parallel with 
the terraen, of pale orange-yellow : a conspicuous round 
spot of orange-rufous on the centre of the disoocellulars ; 
a similar but smaller spot subterminally between veins 
Ml and M% and a double spot between vein Cu 2 and the 
anal vein ; fringe cream-colour. Hind wing and fringe 
ivory-yellow, the inner marginal area lightly tinged with 
massicot-yellow. Underside of both wings, and fringes, 
ivory-yellow. 

Expanse, <J, 36 mm. 

1 <J (holotype), Panda, 9th February, 1930 (J. Eomieux). 

This species has the fore whig marked much as in 
Euproctia rufopunctata Walker, but coloured as in a rather 
dark specimen of E. proxantha Holland. 

Euproctia audeoudi, sp. n. (PI. IX. fig. II). 

3 -—Antenna ochraoeous-buff. Palpus, head, thorax, 
and abdomen oohraoeous-tawny, the frons somewhat 
lighter, and some long spatulate fuscous soales on the 
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tegula. Pectus, venter, and legs ochracooue-buff. Fore 
wing ochraoeous-buff; a very broad medial band of 
intemeural fuscous irroration, occupying a third of the 
lower half of the wing and extending more narrowly to the 
costa, the proximal margin bowed with concavity basad ; 
a narrow band of intemeural fuscous irroration leaving 
the medial band at the origin of veins M3 and Cul, and 
running almost straight to the apex ; along the inner 
margin some long spatulate fuscous scales, not entirely 
confined to that part of the margin touched by the medial 
band ; a series of faint intemeural fuscous patches sub- 
terminally, stronger towards the apex, obsolete between 
veins M3 and Cn 1 ; fringe ochraceous-lmff. Hind wing 
pale yellow-orange, inner marginal area and fringe some¬ 
what darker. Underside of both wings, and fringes, 
pale yellow-orange. 

Expanse, <J<J, 43-44 mm. 

1 <J (holotype), 18th July, 1925, and 2 (paratypes), 
17th May and 23rd July, 1925, Kampala, Uganda (O. E. 
Avdeoud). 

Resembles Enproctia cerctmozonn Oollenette, but con¬ 
siderably larger and darker, and with the medial band 
on the fore wing broader from the costa to the lower 
margin of the cell. 

Enproctia atenoptila, sp. n. (PI. IX. fig. 10.) 

cJ.—Antenna orange-buff. Palpus, head, body, and 
legs light orange-yellow. Fore wing and fringe, above 
and beneath, pale orange-yellow ; hind wing and fringe, 
above and beneath, light orange-yellow. 

Expanse, <J<J, 36 mm. 

1 c? (holotype) and 2 (paratypes), Tshinkolobwe, 
25th and 26th September, 1930, and 15th October, 1931 
(J. Romieux). 

The long and narrow fore wing and the contrast in 
colour of fore and hind wing serve to distinguish this 
insect from any other species of the genus. 

Porthesaroa maculate, sp. n. (PI. IX. fig. 2.) 

(J.—Palpus ochraoeous-tawny. Antennal shaft whitish, 
pectinations tawny-olive. Head whitish mixed with 
fusoous; a few hair-scales of capucine-yellow on the frona. 
Thorax whitish, marked with several rounded spots of 

14* 



212 


Mr. 0. L. Collenette on 


fuscous. Basal segments of abdomen whitish, distal 
segments capudne-yellow, anal tuft pinkish buff. Pectus, 
venter, and legs whitish, mixed on the legs with capucine- 
yellow and fuscous. Fore wing snuff-brown mixed with 
whitish, with a pattern of intemeural fuscous spots, 
which are arranged very muoh as in Portkemroa lari pa 
Hering, with the exception that the two spots below the 
(tell, between the sub-basal fascia and the base of the wing, 
are further apart, and that the subterminal fasoia is more 
even, and near the inner margin swings round towards 
the postmedial fascia; fringe snuff-brown mixed with 
whitish. 'Hind wing pale pinkish buff, with a faint 
snuff-brown subterminal fascia ; fringe pale pinkish buff. 
Underside of fore wing, and fringe, snuff-brown. Under¬ 
side of bind wing pale pinkish buff, with a.patch of snuff- 
brown on the (Usoocellulars and a faint snuff-brown 
subterminal fasoia ; fringe pale pinkish buff. 

$.—Resembles the <J, but with the upper side of the 
hind wing considerably darker. 

Expanse, 22 mm., $ 29 mm. 

1 (J (holotypo), 9th November, 1930, 1 $ (allotype), 
24th November, 1930, Tshinkolobwe (J. Romimx ); 
1 <J, October-Deoember, 1909, Makulane, south of 
ix>ren 9 o Marques, Mozambique (0. E. Audeoud). 

Easily distinguished from Portkemroa lacipa Hering 
by the colour of the hind wing in the <J, which is greyish 
white and not yellow. 

Aroa interrogations, sp. n. (PI. IX. fig. 4.) 

<J.—-Palpus sayai-brown. Antennal shaft light pinkish 
cinnamon, pectinations pinkish buff. Head and thorax 
amber-brown. Abdomen above and beneath, and pectus, 
pinkish buff mixed with tawny-olive. Legs sayai-brown 
mixed with light pinkish cinnamon. Fore wing oehraoeous- 
tawny; an argus-brown subbasal fascia, running from 
the costa almost to the anal vein ; a very broad amber- 
brown antemedial fasoia, edged proximally with whitish, 
slightly bowed with concavity basad; an argus-brown 
mark on the discooellulars, which on the left wing has 
the shape of a question-mark ; a very broad amber-brown 
postmedial fascia, edged with argus-brown, its proximal 
edge almost straight, its distal edge wavy; a wavy 
argus-brown subterminal fasoia; a fusoous terminal line; 
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fringe ocliraceoua-tawny. Hind wing tawny-olive, with 
a faint snuff-brown mark on the discocellulars and traoes 
of dark postmedial and subterminal fascia*; a fuscous 
terminal line; fringe oohraceous tawny. Underside of 
fore wing, and fringe, oohraceous-tawny ; a fuscous mark 
on the discocellulars and an almost straight fuscous 
poBtmedial fascia, running inwardly oblique from the 
costa to vein Cu2 ; a fuscous terminal line. Underside 
of hind wing, and fringe, ochraceous-tawny ; a fuscous 
mark on the discocellulars and an almost straight fuscous 
postmedial fascia, which does not reach the inner margin ; 
a fuscous terminal line. 

9.—Resembles the 

Expanse, 32-34 mm., $9 31-35 mm. 

1 <J (holotype), 26th February, 1935, and 1 9 (paratype), 
18th July, 1925, Kampala, Uganda (0. E. Audeoud). 
In British Museum Collection, 1 9 (allotype), 18th October, 
1936, and 2 99 (paratypes), 22nd September, 1930, and 
29th September, 1936 (H. Hargreaves ), and 1 (paratype), 
4th February, 1931 {(?. L. R. Hancock), all Kampala, 
Uganda. Also 1 <$, 5000 ft., November 1921, Kissenyies, 
Ruanda District, Kivu {T, A. Bams). 

Although the sexes are alike in this species I have no 
hesitation in placing it in the genus Aroa, as it agrees well 
in structure. 

A 9 in the British Museum Collection, taken by myself 
at Macenta, French Ouinea, 2,000 ft., May 1926, appears 
to be indistinguishable from Uganda specimens. 

Lselia pyrrhothrix, sp. n. (PI. IX. fig. 6.) 

cj.—Antennal shaft cinnamon-rufous, pectinations drab. 
Palpus, head, and thorax tawny, the abdomen darker. 
Pectus and abdomen salmon-buff to pinkish buff. Legs 
cinnamon-rufous mixed with snuff-brown and pinkish 
buff. Fore wing orange-cinnamon, irrorated lightly and 
evenly over the whole wing with fuscous; a fuscous 
antemedial fascia running from the costa at one-third, 
bent inwardly in the oell and on the anal vein, and reaching 
the inner margin at right angles; two faint streaks of 
fuscous on the discooellulars; an almost straight fuscous 
postmedial fascia, running from vein R4 to the inner 
margin at two-thirds; a fuscous preterminal fascia, 
interrupted at the veins; fringe orange-cinnamon mixed 
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sparsely with fuscous. Hind wing snuff-brown with a 
slight admixture of salmon-colour in the inner marginal 
area; fringe salmon-colour, lighter distally. Underside 
of both wings, and fringes, salmon-colour, irrorated lightly 
with fuscous in the apical area of both wings and along 
the oosta of the fore wing. 

?.—Resembles the <$, but with less fuscous irroration 
on the fore wing and with a considerably lighter hind 
wing. 

Expanse, <J<J 29-35 mm., ¥$ 34-36 mm, 

1 <$ (holotype), 24th December, 1930, 1 $ (allotype), 
22nd August, 1930, and 6 1 <j> (paratypes), October 

1930, January, March, May, and July 1931, all taken at 
Tshinkolobwe ; 1 2 $? (paratypes), October, November, 

and December 1929 (Panda); 1 (paratype), June 
1930, Midingi; all taken by J. Romieux. Also 1 
N. Rhodesia, 1912 (L. Lloyd), in the British Museum 
Collection. 

This species is intermediate in some respeots between 
Lsdia and Ikuychira, but 1 have decided to place it in 
the former genus on the evidence of general appearance, 
well-developed antennae, the long and thin third segment 
of the palpus, and the shape of the prooess on the fore 
tibia, which is long and curved outwanlly at the tip. 

It is of interest that the dates of capture of the above 
Beries of thirteen specimens covers all the months of the 
year excepting February, April, and September. 

lkuychira katanga, sp. n. (PI. IX. fig. 3.) 

<£.—Palpus pinkish buff, on the outer side bistre. 
Antennal* shaft snuff-brown mixed with fuscous, pectina¬ 
tions fuscous. Head, thorax, and abdomen drab mixed 
with snuff-brown ; a dorsal line of fuscous on the vertex 
and patagium, some fuscous hair-scales on the tegula, and 
fuscous dorsal tufts on the basal segments of the abdomen. 
Pectus and venter pinkish buff to pale pinkish buff. 
Legs pinkish buff mixed with bistre. Fore wing snuff- 
brown; a rather indistinct fuscous antemedial fascia, 
with a fuscous streak above the anal vein from the fascia 
to the base of the wing; discooellularB edged faintly 
with fuscous; a rather indistinct fuscous postmedial 
fascia, from the costa at three-fourths, ourving round the 
disoocellulars to vein Cut, thence running at right angles 
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to the inner margin; a conspicuous fuscous streak 
running oblique inwardly across the tornal area from 
below vein MS to just above the anal vein, where it almost 
touches the postmedial fascia; a fuscous preterminal 
fascia, parallel with the termen ; fringe snuff-brown, 
mixed with fuscous interneurally. Hind wing pale pinkish 
buff, mixed in the terminal area with snuff-brown ; fringe 
pale pinkish buff mixed with snuff-brown. Underside 
of fore wing and fringe pinkish buff; underside of hind 
wing and fringe somewhat lighter. 

9 - —Resembles the <S- but with a darker hind wing. 

Expanse, 46 mm.. 99 43-59 mm. 

1 (holotype), 14th February, 1931, 1 9 (allotype), 
12th August, 1931, 3 99 (paratypes), July and August (2), 
1930 and 1931, Tshinkolobwe ; 1 9 (paratype), 7th Feb¬ 
ruary, 1932 (Sakania); 1 9 (paratype), 25th November, 
1929 (Chituru); 2 99 (paratypes), September 1929 

and February 1930 (Panda); all taken by J. Romie.ux. 

May be placed near to Dasychira ruptilinm Holland. 

Daaychira daaynota. sp. n. (PI. IX. fig. 5.) 

J.—'Palpus pinkish buff, on the outer side bistre. 
Antennal shaft tawny-olive, the pectinations slightly 
darker. Head, thorax, and abdomen cinnamon-buff 
mixed with snuff-brown and bistre, and with fuscous- 
black dorsal tufts on the basal segments of the abdomen. 
Pectus, venter, and legs pinkish buff, mixed sparsely on 
the legs with bistre and fuscous-black. Fore-wing 
snuff-brown, with lighter patches of pinkish buff, and 
irrorated unevenly with bistre; a prominent bistre 
streak, running above the anal vein from the base of the 
wing to the termen, broken between the antemedial and 
postmedial fascine; a faint bistre antemedial fascia 
running from the costa at one-lialf to the inner margin 
at one-half, which it joins at right angles; a curved 
bistre streak on the discooellulars, oonoavity terminad; 
a faint bistre postmedial fascia from the oosta at two- 
thirds to the inner margin at two-tliirds, the portion 
between vein Cul and the inner margin almost straight 
and running at right angles to the margin; between 
th* antemedial and postmedial fasoise the area is rather 
more evenly irrorated, giving in some specimens the 
appearance of a broad band across the wing; a bistre 
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subtenninal fascia, produced to the termen interneurally 
between veins i?5 and Ml and also M 3 and Cu 1 ; fringe 
pinkish buff, bistre interneurally. Hind wing and fringe 
pinkish buff, with a faint dark shade running from apex 
to anal angle. Underside of fore wing pinkish buff; 
a prominent snuff-brown patch on the discocellulars, 
a faint postmedial fascia of the same colour, and some 
sparse irroration in the apical area and along the distal 
half of the costa ; a Bnuff-brown line along the termen ; 
fringe pinkish buff, bistre interneurally. Underside of 
hind wing pinkish buff; a snuff-brown patch on the 
discocellulars ; traces of a postmedial and a subterminal 
fascia; a snuff-brown line along the termen; fringe 
pinkish buff', mixed interneurally towards the apex with 
snuff-brown. 

9-—Resembles the but with upper side of fore wing 
somewhat lighter and upper side of hind wing somewhat 
darker. 

Expanse, <$<$ 37-39 mm., $ 41 mm. 

1 cJ (holotype), 10th Ootober, 1931 ; 1 9 (allotype), 
8th November, 1930; 3 (paratypes), August and 
November, 1930, and March 1931, Tshinkolobwe (J. 
Romieux). 

Nearest to Daeychira jacksoni Collenette and D. rupli- 
linea Holland. 

Daeychira chlororhina, sp. n. (PI. IX. fig. 12.) 

<J.—Palpus tawny-olive. Antennal shaft tawny-olive, 
the pectinations darker. Head and thorax tawny-olive 
to snuff-brown, the lower half of the frons pale pinkish 
buff. Abdomen Saooardo’s-umber, with fuscous-black 
dorsal tufts on the basal segments. Pectus, venter, 
and legs pinkish buff, mixed on the legs with tawny- 
olive and snuff-brown. Fore wing snuff-brown, with a 
soft blue-violet sheen in certain fights; an indistinct 
bistre subbasal fasoia; an indistinct bistre antemedial 
fascia from the costa at one-third to the inner margin 
at one-third, apparently crenate, points on the veins, 
concavities basad; some faint bistre markings on the 
discooellulars ; a bistre postmedial fasoia, crenate through¬ 
out, points on the veins, concavities teminad, r unning 
from the costa at three-fourths, slightly bowed with 
convexity term mad, to vein Cu I, thenoe bowed with 
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concavity terminad to the inner margin ; Home indistinct 
lighter interneural markings between the postmedia 1 
and subterminal areas; a bistre subterminal fascia, 
broken at the veins; fringe snuff-brown. Hind wing 
pinkish buff, with a narrow line of snuff-brown along the 
tormen ; fringe light drab tipped with whitish. Under¬ 
side of fore wing light drab ; traces of a darker patch 
on the disoooellulars, and of a postmedial fascia parallel 
with the tormen ; fringe light drab, darker interueurally. 
Underside of hind wing rather lighter than the upper side ; 
fringe as on upperside. 

?.—Resembles the <J, but with markings on fore wing 
less well defined, and a rather darker hind wing. 

Expanse, $ 30 mm., $ 39 mm. 

1 (holotype), 5th July, 1931, 1 $ (allotype), 13th 
February, 1931, Tshinkolobwe (J. Romieux). 

Daaychira melarhina, sp. n. (PI. IX. fig. 15.) 

J -Rather closely resembles Daaychira chlororhina 
described above, but is certainly distinct. The ground¬ 
colour of the fore wing is tawny-olive, without blue- 
violet sheen ; in the postmedial fascia the orenations are 
considerably deeper than in D. chlororhina, and a rather 
prominent dark streak runs from the centre of vein Cul 
to the inner margin, bordered distally with pinkish buff. 

Expanse, <&J, 32-33 mm. 

1 (f (holotype), 27th March, 1931, 1 (paratype), 
20th July, 1930, Tshinkolobwe (J. Romieux). 

May be placed near to Daaychira eenotata Tams. 

Daaychira aphanea, sp. n. (PI. IX. fig. 7.) 

cj.—Palpus tawny-olive, on the outer side darker. 
Antennal shaft pinkish buff, irrorated with sepia, the 
pectinations snuff-brown. Head and thorax sepia mixed 
with pinkish buff. Abdomen, peotus, and venter pinkish 
buff, with fuscous-black dorsal tufts pn the basal segments 
of the abdomen. Legs pinkish buff mixed with tawny- 
olive mid sepia. Fore wing pinkish buff and Saocardo’s- 
umber, irrorated over the whole wing with sepia ; a sepia 
antemedial fascia, slightly bowed, concavity basad, from 
costa to lower margin of oell, thenoe inwardly oblique 
to a point above the anal vein, thenoe outwardly oblique 
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to the iuuer margin ; discocellulars narrowly edged with 
sepia ; poatmedial fascia crenate, concavities terminad, 
points on the veins, running from the costa at two-thirds, 
curving round the distal side of the discocellulars to vein 
Cu2, thenoe outwardly oblique to the inner margin at 
two-thirds; a sepia subterminal fascia, edged distally 
with pinkish buff, the portion between vein Cu2 and the 
inner margin being rather prominent and running slightly 
oblique outwardly ; a sepia preterminal fascia, broken 
at the veins; fringe pinkish buff, sepia interneurally. 
Hind wing pinkish buff, towards the termon sparsely 
irrorated with tawny-olive ; fringe pinkish buff. Under¬ 
side of fore wing pinkish buff; a faint streak of tawny- 
olive on the discocellulars and a postmedial fascia, 
almost straight, running from the costa at three-fourths 
to vein Cu 1 ; costal area shaded with tawny-olive, and 
sparse tawny-olive irroration towards the termen and in 
the apical area ; fringe as on upper side. Underside of 
hind wing, and fringe, as on upper side. 

Expanse, <&?. 42-43 mm. 

1 <S (holotype), 22nd July, 1930, 1 (paratype), 21st 
November, 1930, Tshinkolobwe (J. Rotnieux). 

Resembles Dasychira extorta Distant, but can be easily 
distinguished by the absence of regular crenations in the 
antemedial fascia of the fore wing and the absenoe of a 
spot on the discocellulars of the hind wing. 

Dasychira rhabdogonia, sp. n. (PI. IX. fig. 19.) 

cJ.—Palpus pinkish buff, on the outer side bistre. 
Antennal shaft tea-green, pectinations bistre. Head and 
thorax tea-green, streaked with fuscous-black. Abdomen 
pinkish buff mixed with fuscous-black, and with fusoous- 
black dorsal tufts on the basal segments. Pectus, 
venter, and legs pale pinkish buff to pinkish buff, banded 
on the fore leg with fuscous-black. Fore wing tea-green, 
irrorated evenly over the whole wing with fuscous-mack; 
a fuscous-black subbasal fascia, outwardly oblique to the 
oell, thence inwardly oblique to the inner margin; a 
wavy fuscous-black antemedial fascia from the costa at 
one-third to the inner margin at one-third ; disoooeUulars 
bordered prominently with fuscous-black; a fuscous- 
black postmedial fascia, crenate, points on the veins, 
concavities terminad, commencing at the costa above 
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the disoooellularn, skirting their distal Hide and curving 
in below them to vein Gu2, thence to the inner margin; 
a fuscous-black streak outwardly oblique from vein Cu2 
to the anal angle, and another streak running between 
veins R5 and Ml from a point midway between post- 
medial and termen to the preterminal fascia; the pre¬ 
terminal fascia is fuscous-black, interrupted at the veins ; 
fringe pinkish buff, fuscous-black interneurally. Hind 
wing and fringe pale pinkish buff, shaded lightly with 
bistre, especially in the subterminal area, and with 
a line of bistre along the termen. Underside of fore wing 
pale pinkish buff, irrorated with bistre in and above the 
cell; discocellulars bordered faintly with bistre; an 
almost straight postmedial fascia from the costa at three- 
fourths to vein Gu2 ; fringe pale pinkish buff, tipped with 
bistre interneurally. Underside of hind wing and fringe 
pale pinkish buff, with a spot of bistre on the discocellulars 
and slight bistre shading along the costa and termen. 

?.—Resembles the but with the upper side of the 

hind wing darker. 

Expanse, 25-32 mm., 9 38 mm. 

1 <$ (holotype), 16th October, 1931, 1 9 (allotype), 
16th January, 1931, and 4 (paratypes), August, October, 
and December 1930, and January 1931, Tshinkolobwe 
(J. Romieux). 

The rather prominent fuscous-black streak in the anal 
angle of the fore wing easily distinguishes this species. 

Homochira peecilosticla, sp. n. (1*1. IX. fig. 16.) 

c£.—Resembling Homochira rendalli Distant, and possibly 
only a subspecies. The present insect is smaller than 
H. rendalli, and has a lighter aspeot, due to the ground¬ 
colour of the fore wing and fringe being pale pinkish 
buff to white, giving a chequered appearanoe. In a 
large series of U. rendalli .the variation in marking is 
considerable, but the mark on the discocellulars appears 
always to be oblong and its centre coloured similarly 
to the background, whereas in the present speoies the 
mark is rounded, with a centre of ochraoeous-tawny. 

Expanse, 26-30 mm. 

- 1 <J (holotype) and 1 (paratype), December 1909 and 
1900, Makulane, south of Loren 90 Marques, Mozambique 
(O, E. Avdemd). 
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Adonophlebia psolozona, sp. n. (PI. IX. tig. 9.) 

cJ.—Antenna pale yellow-orange, with a patch of 
fusoous-blaok at the base of the shaft on the inner side. 
Palpus and head orange-buff, the vortex lightly marked 
with fusoous-black. Thorax, abdomen, and legs pale 
yellow-orange to orange-buff, with an admixture of fusoous- 
black on the patagium and tegula. Fore wing and 
fringe pale yellow-orange ; at the base of the wing throe 
sinuous fusoous-blaok fasciae, separated from each other 
by narrow lines of the ground-colour; a broad fusoous- 
black postmedial fascia running from the costa at two- 
thirds to the inner margin at two-thirds, and with a faint 
line of the ground-colour running through its centre from 
oosta to inner margin, the fascia having a projection 
towards the base at the discocellulars, and a projection 
towards the termen at vein M3 and again between 
vein Cu2 and the anal vein. Hind wing, undersido of 
both wings, and fringes pale yellow-orange, the pattern 
of the fore wing lightly reproduced on the underside. 

Expanse, <?<£, 28-29 mm. 

1 (holotype) and 1 $ (paratype), Tshinkolobwe, 
24th January, 1931 (J. Romieux). 

This handsome species is related to Adonophlebia 
dracontea Romieux. It may be found necessary to place 
it in a new genus, but 1 should prefer to see an example 
of the $ before making a decision. 

Adonophlebia romieuxi, sp. n. (PI. IX. fig. 13.) 

—Palpus mummy-brown. Antennal shaft fuscous- 
black, pectinations tawny-olive, darker at the base. 
Head and thorax mummy-brown, with a narrow collar 
of orange-buff at their junction and a few hair-scales 
of orange-buff in the patagium. Abdomen orange-buff, 
with a series of fusoous-blaok spots doreally; anal tuft 
fuscous. Pectus, abdomen, and kgs fuscous to fuscous* 
black. Fore wing benzo-brown, all the veins darker 
than the ground-colour; a small patch of orange-buff 
at the base of the wing and some fusoous-blaok markings 
subbasally; a rather prominent fusoous-black antemedial 
fascia running almost straight from the costa at one* 
third to the inner margin at one-third, but outwardly 
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oblique from (he anal vein to the margin; a fuscous- 
black line on (he discooellulars, extending upwards to 
the oosta; a rather faint postmedial fascia, composed 
of a double line of fuscous-black, crenate, points on the 
veins, concavities terminad ; fringe benzo-brown. Hind 
wing and fringe, above and beneath, white, very lightly 
marked along the distal half of the costa with benzo- 
hrown. Underside of fore wing, and fringe, benzo- 
brown, with traces of the markings of the upperside. 

Expanse, 30-33 mm. 

1 J (holotype) and 2 (paratypes), Tshinkolobwe. 
15th-23rd February, 1931 {J. Romieux). 

Aclonophlebia xnthnstirla, sp. n (PI. IX figs. 17 & 18.) 

J.—Palpus sepia tipped with orange-buff. Antenna 
sepia, mixed on the shaft with white. Head pinkish 
buff. Thorax pinkish buff, darker posteriorly, with a 
narrow collar of orange-buff between head and thorax. 
Abdomen above and beneath orange-buff, anal tuft 
Nacoardo’s-umber, l’eotus and legs pinkish buff, mixed 
on the legs with sepia and white. Fore wing whitish, 
sparsely irrorated with Sacoardo’s-umber, giving a greyish 
appearance ; a subbasal fascia of sepia ; a sepia ante- 
medial fascia, almost straight; a sepia postmedial fascia, 
crenate, points on the veins, concavities terminad; the 
apace between antemedial and postmedial fascia) filled 
in with Saooardo’s-umber, forming a prominent central 
band across the wing, wliich varies considerably in width 
in different specimens; a spot of orange-buff on the 
centre of the discooellulars, in some specimens produced 
as a line along the discooellulars ; fringe whitish, between 
the vein-ends Sacoardo’s-umber. Hind wing and fringe 
pale pinkish buff, the inner marginal area tinged with 
pale yellow-orange. Underside of both wings, and fringes, 
as on upperside, but with the oolours less strongly marked. 

$.—Differs considerably from the d in appearance, 
with the ground-colour of the fore wing drab and the spot 
on the discooellulars peach-red. The distal half of the 
hind wing suffused with Saooardo’s-umber. 

Expanse, 29-32 mm., $ 46 mm. 

1 (holotype), 16th October, 1931, 1 $ (allotype), 
16th October, 1930, 7 <$<$ (paratypes), October 1930, 
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February, Ootober (4) and November 1931; all Tahinko- 
lobwe; 1 (paratype), 19th April, 1929, Tahituru, all 
taken by J. Romieux. Also, in the Britiah Muaeum 
Collection, 2 <$$, Ootober 1917, Solwezi. N.W. Rhodeaia 
( H. ('. Dollman). 

Two of the Tshinkolobwe and 1 $ from Solwezi 
show no trace of Haccardo’s-umber between the ante- 
medial and poatmedial fasciae of the fore wing, and thus 
present a very different appearance. 

Aclonophlebia minor, sp. n. (PI. IX. fig. 8.) 

cj.—Palpus cinnamon-buff. Antennal shaft clove- 
brown, pectinations pinkish buff. Head and thorax 
cartridge-buff, with some light orange-yellow hair-soales 
at the base of the antenna. Abdomen pale yellow- 
orange, anal tuft oartridgo-buff. Pectus, venter, and 
legs cinnamon-buff to pale pinkish buff, mixed on fore leg 
with snuff-brown. Fore wing pate pinkish buff; a patch 
of clove-brown at the base of the costa ; two prominent 
patches of clove-brown on the costa, antemedially and 
postmedially, forming the starting-points of two crenate 
fasciae of the same colour, whioh cross the wing and reach 
the inner margin at two-fifths and two-thirds respectively ; 
discocellulars unmarked; a series of clove-brown sub¬ 
terminal spots on the veins, with a patch of the same 
oolour between vein Ou2 and the inner margin ; a series 
of clove-brown terminal intemeural spots, extending 
to the fringe, which is otherwise pale pinkish buff. Hind 
wing and fringe pale pinkish buff, with a small patch of 
dove-brown near the tomus. Underside of fore and 
hind wing as on upper side, but with the dove-brown 
on the oosta of the fore wing extending from the base 
to the postmedial area, the other markings less prominent 
than on the upper side. 

Expanse, 22-23 mm. 

1 S (holotype), 12th Ootober, 1931, 3 <J<$ (paratypes), 
January, February, and October 1931, Tshinkolobwe 
(J. Romieux). 

This is the smallest member of the genus yet described. 
It somewhat resembles the variety of Aclonophlebia xutho- 
eticia Oollenette which is mentioned in the last paragraph 
of the above description, but has no coloured spot on the 
discocellulars of the fore wing. 
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EXPLANATION OF PLATE IX. 

Fig . 1. Marblepei* ochrobcme, ap. 11 ., type <?. 

Fig, 2. Portheaaroa tnaculata , Bp. n., type <J. 

2. Duttychira katanga , «p. n. t type 
Ftflr. 4. ^4roa interrogation ™, sp. n., type <£. 

F*{/. 6. Daaychira dasynota, ap. n.. type 
Fig. 6. ha lin pyrrhothrir , ap. n., typo <£. 

Ft*/. 7. Daaychira aphanea , sp. n., typo 
F»j/. 8. Aclonophlebia minor, gp. n., type <£. 

F*{/. 9. Adonophlebia pttolozona , sp. n., type 
F*</. 10. Euproctia atenoj>tila, »p. n., type <£. 

Fit/* 11. Kuproctia audeoudi , up. n., type 
/’if/. 12. Daaychira chlororhina , up. n., type J. 

Ft</. 13. /I clonophlebia romieuxi, sp. n., type 
/’if/. 14. Euproctia panda. Bp. n., type J. 

Fir/. 15. Daaychira melarhina , ap. n. t typo J. 

Fig. 16. Homochira pceciloatxcUi , sp. n., type 
F«/. 17. AclonopMebia xuthoatictn, «p. n„ type 
Ftj/. 18. Aclonophlebin xuthoatxcta , sp. n.» allotype + . 
FVr/. 19. Daaychira rhahtlogoma , up. n„ type <$. 


XXIII .—Descriptions and Records of Bees. —OLXVIT. 

By T. D. A. Cockerell, University of Colorado. 

Megachile khamana, sp. n. 

Male .—Length about 15-5 mm., width of abdomen 5. 

Black, including mandibles and antennae, but tegulap 
clear ferruginous, the stout front femora and tibiae bright 
ferruginous, the expanded front tarsi cream-colour; 
middle tibiae red at extreme end, the middle and hind 
legs otherwise black oxoept that the seoond to fourth 
joints of hind tarsi are somewhat brownish and the 
claws are basally red. The dense hair covering face 
and front is oream-oolour, as is that on top of head, 
but on the broad cheeks (which are sharply carinate 
behind) it is white; on thorax above the hair iB short 
and pale red, at sides and on metathorax it is long and 
white; it is white on legs, sparse and pale reddish on 
outer aide of front tibia ; on first abdominal tergite it is 
pale red in middle and pure white At sides; there are 
clear white hair-bands on apioes of tergites 2 to 4 and 
on bases of 3 to 5, giving the effeot of three pairs of bands ; 
there is a narrow white band on apex of fifth and a broad 
one at base of sixth. Wings hyaline, conspicuously 
brownish apioally; basal nervure meeting nervulus; 
seoond cubital oeQ relatively short, Mandibles bidentate 
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and with a strong basal tooth below. Front basitarsi 
very broad, with a very long white fringe, in which 
pale red hairs are intermixed ; middle tarsi with a very 
long white fringe; hind basitarsi with a comparatively 
short white fringe in front; hind basitarsi large, parallel- 
sided, with a terminal spine ; joints 2 to 4 of hind tarsi 
small, bead-like, fifth very long. Mesothorax ami 
scutellum dull, very densely and minutely punctured. 

Bechuanaland: Palapye Road, March 6, 1934 (J. 
Offilvie). 

Named after Chief Khama. This is in every way 
closely allied to M. konowiona Friesc, but is readily 
separated by the following characters:—Anterior basitarsi 
much broader, without the very long anterior fringe ; 
flagellum shorter, a little broadened at end; middle 
tibiae without a long white fringe behind ; hind basitarsi 
entirely black ; joints 2 to 5 of hind tarsi not broadened ; 
abdominal hair-bands pure white; the large apical 
lobe (on sixth tergite) rounded and not notched ; basal 
nervure meeting nervulus. 

MegacMle serraticmtda, sp. n. 

Male .—Length about 12 mm., width of abdomen 4-5. 

Black, including mandibles and antennae, but the 
small tegulae pellucid pale testaceous; head and thorax 
with abundant rather long pure white hair, a little brown 
hair on vertex ; mandibles bidentate, with a swelling at 
base below, largely concealed by white hair; margin 
of clypeus simple; eyes light brown; vertex dull; 
mesothorax and scutellum dull, the punctures hardly 
visible, but the mesothorax is a little shining along the 
middleline. Wings hyaline, the outer margin broadly dusky; 
stigma red, with a brown margin; nervures brown; 
basal nervure falling far short of nervulus. Anterior 
coxae spined; legs black, with the front and middle 
tibiae red at apex ; front tarsi pale reddish, the basitarsi 
expanded, mainly pale yellow, with a black spot near 
end on inner side; the white fringe behind is about as 
long as width of tarsus; middle and hind tarsi red. 
Abdomen with rather dull long white hair on first tergite 
and second except at base; second and third tergites 
with rather broad pure white hair-bands and some 
white hair near base of third; fifth tergite with rather 
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thin red hair and an apical white band; sixth above 
densely covered with dull yellow hair, except the apical 
margin of the very broadly rounded keel, which is 
multidentate, not notched in middle; no teeth or spines 
on under side of apex ; venter with white hair-bands. 

Cape Province: five taken by J. and L. Ogilvie, 
three dated June 30 and two dated May 1. They were 
labelled at the British Museum “ S.W. Africa, Cape Town, 
Beaufort West.” On May 1 the Ogilvios were at Beaufort 
West ; by June 30 they had left Africa. 

The sixth torgite is like that of M. reicherti Brauns, 
but that has the margins of fourth and fifth tergites 
with fox-red hair, and other differences. Another similar 
species is M. amelias Ckll., but that has the legs quite 
different. M. neavei Vachal differs by the red anterior 
femora and other characters. Looking at the insect 
from above the red hair on the fifth tergite of M . serrati - 
cauda is not evident, and sometimes the hair is only 
obscurely red. 

Megachile serraficmtda damarica , subsp. n. 

<J.—Structurally like M. serratimuda , but con¬ 
siderably more slender (width of the parallel-sided abdo¬ 
men about 3-4 mm.), with the hair of head, thorax, and 
abdomen all pure white; the flagellum is dusky red 
beneath ; the wings are slightly reddish, and not darkened 
apically; the front basitarsi are clear pale yellow, but 
the apex of tibia is red ; the anterior knees are red. 

S.W. Africa : Windhoek, Dec. 14, 1933 (./. Ogilvie ). 

Megachile (Creightondla) sanctissima } sp. n. 

—Length about 10-5 mm., anterior wing 7*3. 

Black, including mandibles, antennae, tegulse, and legs, 
except that the daws are red with the end black, the keel 
of sixth tergite is broadly dark red apioally, the seventh 
tergite is red, and also the apical middle of fifth stemite ; 
hair of face, cheeks, sides of thorax, and metathorax long 
and pure white; vertex with thin black hair ; mesothorax 
with black hair on disc, white at sides ; scutellum with 
much long black hair; eyes reddish grey, ocelli pale red ; 
mandibles with a large tooth below; mesothorax and 
scutellum dull, densely and minutely punctured. Wings 
hyaline, with the broad apical margin brown ; nervures 

Ann, db Mag, N, Hist, Ser. U. Vol . i, 15 
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dark, basal nervure falling short of nervulus. Front 
oox® spined; front tarsi simple, with white hair on outer 
side and red on inner ; the other tarsi also have red hair 
on inner side. Abdomen glistening, with pure white 
hair-bands, on first two tergites very broad at sides 
and failing in middle, on third and fourth entire; fifth 
with an entire marginal white band, before which is 
long red hair; sixth quadrate, very strongly keeled in 
middle, covered with pale orange tomentum exoept 
basal middle and broad apical margin of keel, which is 
coarsely irregularly serrate; seventh tergite sharply 
pointed; fourth sternite deeply emaiginate, without 
spines ; venter with white hair-bands. 

S.W. Africa : Otavi, Deo. 25, 1933 (L. Ogilvie). 

A neat little species, by the colour of the hair on fifth 
tergite resembling the much larger and otherwise different 
M. heptadonta Ckll. It also may be oompared with 
M. pdyacantha Ckll., which has the hair of thorax above 
dark brown. 

Megachile (JEumegachile) chrysorrhasa 
var. perimelsena, nov. 

? (type).—Hair of head, thorax, and base of 
abdomen all black, except that there is short silvery- 
white hair on under side of thorax. 

—Thorax with black hair, face with white; a 
little pale hair at extreme sides of first tergite. 

Cape Province: Upington (</. Ogilvie). Female, Feb. 21, 
1934 ; male, Deo. 7, 1933. 

Megachik (.Kwmgachik ) pemiciosa Friese. 

Males from Mafeking, Feb. 27 (J. Ogilvie), and Oka- 
handja, Jan. 24 (L. Ogilvie). 

They have the abdomen conspicuously narrow and 
elongate. The Mafeking one has blaok hair on thorax 
above, tubercles, and metathorax, but white hair on 
mesopleura. The Okahandja one differs by the paler, 
strongly reddened wings, suggesting that Friese was 
right in referring M. pdllipennis Friese, with orange 
wings, to M. pemiciosa as a variety or raoe. 

Megachik damaraensis Friese. 

S.W. Africa : apparently common, Otavi, 2 $, 10 <J 
(J. Ogilvie, L. Ogilvie) ; Otavifontein, 1 $ (J. 0.) ; Otjiwa- 
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rongo, 1 $ (J. 0.). Also females from Palapye Road and 
Mafeking (L. O., J. 0.). 

A male collected by Turner at Okahandja, received 
from the British Museum as M. battalia Smith, is almost 
exactly like the males of M. damaraenais, but somewhat 
larger, and the inner pair of teeth at end of abdomen 
below are entirely black and sharply pointed, whereas 
in M. damaraenaia they are light red, shorter, and more 
obtuse. 


Megachile capiticola, sp. n. 

<J.—Length about 12 mm., anterior wing 7-6. 

Blaok, rather robust, parallel-sided ; mandibles and 
antennas entirely black; head and thorax with abundant 
long hair, on cheeks pure white, on face white, with a 
yellowish tint at sides, on vertex tinged with reddish 
brown, on thorax above suffused with pale greyish yellow, 
but with no black hairs; on pleura and metathorax the 
hair is very long and white; eyes grey ; clypeus dull, 
partly bare above, but overlapped by two long tufts of 
hair; vertex densely punctured, glistening between the 
punctures ; mesothorax and soutellum dull, the punctures 
extremely small; teguiue pale reddish. Wings brownish 
hyaline ; basal nervure falling a little short of nervuius ; 
second cubital ooll long, receiving recurrent nervures 
equally distant from base and apex. Legs mainly blaok, 
with white hair, but front femora red, with a dark 
longitudinal band, lower edge sharply keeled; front 
tibise broadly red on under side ; front tarsi moderately 
thickened, creamy-white, with the basitarsus strongly 
suffused with blackish except apioally, and the long 
apical joint red ; there is a dense white fringe, about 
as broad as the tarsus ; front coxee with spines ; middle 
tarsi apioally red and the basitarsi with a very long 
white fringe behind. Abdomen glistening, tergites 1 to 4 
with rather long white hair, forming apical bands, but 
before the bands on second and third is a certain amount 
of pale reddish hair, not oonspiouous, while there is long 
black hair subapically cm fourth and fifth; the fifth 
tergite has a slender white apical hair-band; sixth 
covered with dense white hair above, except at extreme 
sides, said a little spaoe in apioal middle ; the transverse 
bed Of sixth has a deep rounded median emargination, 
bordered on eaah side by a straight stoat apine, and the 
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margin laterad of the spines is variably denticulate; 
no lateral spines, and no spine at end of venter. 

Cape Province: Lion’s Head, Cape Town, Oot. 29, 
1933 (J. Ogilvie). 

Related to M. digiticauda Ckll., but larger and more 
robust, with the long spines on sixth tergite straight and 
much more Blender, and a strong sharp keel on under side 
of front femora. 

Megachile subcordata, sp. n. 

—Length 10 mm., width of abdomen 4. 

Appearance exactly like M. cordata Smith, with which 
I at first thought it identical, but it is easily separated 
by the parallel-sided hind basitarsi and the abundant 
but thin erect red hair on abdomen above as far as fifth 
tergite, all these tergites having continuous whitish hair- 
bands ; the sixth tergite has no red hair, but white 
tomentum (not divided into two spots), with a few short 
black hairs. The tegulse are light rufo-testaceous, exactly 
as in M. cordata; the wings are similar, but somewhat 
darker, with stronger nervures. 

Other characters are: mandibles and antennse black, 
the mandibles slightly reddened apically, the long cutting 
margin crenulate, hardly dentate; hair of faoe pale 
fulvescent or whitish, not pure white; vertex with 
brownish hair; mesothorax and scutellum entirely 
dull; hair of thorax above pale reddish, with no dark 
hairs, contrasting with the white of the metathorax ; 
sides of thorax with dull white hair ; legs with white 
hair, very bright red on inner side of hind tarsi; ventral 
scopa white at base, but on three stemites very bright 
red, and entirely black on the last. The tarsi have the 
apical joint red. 

Orange Free State : North Bank Halt, Norval’s Pont, 
April 16, 1934, two (J. Ogilvie). 

Closely related to M. hypopynha Ckll., from the 
Katanga region, but differing by the lack of dark hair 
on thorax above, the light hair on sixth tergite, the first 
recurrent nervure muoh more remote from base of second 
cubital cell than second from apex, and ventral soopa 
bright red on three stemites. They agree in the olypeus, 
with a smooth median band. There is also a dose resem¬ 
blance to the tropioal M. ehuiveUa Ckll. By the erect 
red hair on abdomen it resembles M . flammicauda Ckll., 
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but that has abundant black hair (and no red) on the 
fifth tergite. 

Megachile pateUimana Spinola. 

Many years ago Friese recorded this from Grootfontein, 
S.W. Africa. It is a well-known species, originally 
described from Egypt. Its occurrence in S.W. Africa 
seemed so improbable that I suspected some mistake, 
but I now have to apologize to Friese for my doubts, 
for Mr. and Mrs. Ogilvie collected three perfectly charac¬ 
teristic males at Otavifontein. This is less than fifty mileB 
from Friese’s locality. 

Megachile bangana Cockerell. 

Belgian Congo : Kabinda and Luputa (J. Bequaert). 
Described from Liberia. 

At Kabinda Dr. Bequaert also collected M. rufipes 
Fab.,M. lobicauda Ckll., 3/. triangulifera Fr., and M.ancillula 
Vach., the last at Vemonia flowers. At Luputa he also 
obtained M. trichora Vach., M. dypearis Fr. (less robust 
than usual), M. bituberculata Rita., M. ianthoptera Sm., 
M. crocuia Schlett., M. pyrrhothorax Schlett., M. adeloptera 
Schlett., and M. callichlora Ckll. 

Megachile cradockensis Friese. 

Beohuanaland: Palapye Road, March 4, one male 
(J. Ogilvie). 

At this locality the Ogilvies also collected M. konowiana 
Fr., M. cyanescens Fr., M. aurifera Ckll., and M. basalis 
Sm. 

Megachile konowiana Friese. 

Cape Province : Mafeking, male, Feb. 27 (J. Ogilvie). 

Here the Ogilvies also collected M. fimbriata Sm. 

Megachile darescens (Cockerell). 

Cape Province: Bot River, November, a small male 
(J. Ogilvie). 

Here the Ogilvies also collected a variety of female 
M. vewusta Sm., with the hair on apical stemite all black. 

Megachile nasalis Smith. 

Bechuanaland : Lobatsi ,* and also at Otavi, S.W. Africa 
(L. OgUvie). 

At Lobatsi the Ogilvies also collected M. venusta Sm. 
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Megachile microxanthopa Cockerell. 

Cape Provinoe : Nelspoort (J. Ogilvie). 

Here the Ogilvies also collected M. gratiooa Caret, and 
M. venusta Sm. 

Megachile cyanvscens Friese. 

The Ogilvies collected this in S.W. Africa, at Otavi, 
Otavifontein, and Okahandja. 

Omnia infrapicta (Cockerell). 

Lion’s Head, Cape Town, and Kiretenbosoh (J. Ogilvie). 

Omnia karooenaia Brauns. 

Norval’s Pont, April 16, 1934, female (J. Ogilvie.). 
Brauns says it flies in August and September, so it is 
apparently double-brooded. 

Nomia tdrazonata Cockerell. 

Nebraska : Harrison, July 2, 1936 (John Player). 
Described from Arizona. 

Holcopaaitee hsematurua Cockerell & Hicks. 
Nebraska : Harrison, July 2 (John Player). Described 
from Colorado. 

XXIV.— On some new or interesting Asiatic Blattodea. 
By G. Bjby-Btenko, D.So., Institute of Plant Protec¬ 
tion, Leningrad. 

The present paper contains descriptions of four new 
species of Asiatic Blattodea and notes on some previously 
known species. 

Ectobius jarringi (Hanitsch). 

1987. BobUmpm jarringi Hanitech, Opuac. Ent. i, {*) p. 102 (9; 
Tragbal, Kashmir). 

This species was referred by Dr. Hanitsch to the genus 
HoMampra (—Phyllodromica Fieb.), but an examination 
of the type-specimen, kindly sent to me for a study by 
Dr. N. A Kemner and Dr. K. Ander, University of Lund, 
Sweden, has shown that by the structure of elytra 
(presence of distinct anal sulcus) this species must be 
plaoed in the genus Ectobius. The species somewhat 
resembles E. kirgisius B.-Bienko, from the Alexandrovsky 
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range. The armament of the anterior femora (type B, 
and not C as described by HanitBch) and the structure 
of the tarsal claws are typical for the genus Ectobius. 

Ectobius indicus, sp. n. (Fig. 1.) 

?.—Of medium size. Vertex with interspace between 
eyes moderately broad, distinctly broadened downwards ; 
apical joint of maxillary palpi moderately broadened, 
a little less than 1-5 times as long as the third joint and 
practically twice as long as the fourth joint. Pronotum 
semicircular, strongly transverse, hind margin quite 
straight. Elytra abbreviate, reaching the third ab¬ 
dominal tergite, distinctly longer than pronotum, apex 


Fig. 1. 



Ectobius indicus , Bp. n., $ (type). 


transversely tuncate; costal margin convex, extemo- 
posterior angle broadly rounded, intemo-posterior angle 
more pronounced, narrowly rounded, practically straight; 
Sc distinctly extending beyond the middle of costal 
margin; costal veins (oblique sectors of jB)6-10 in number; 
amd sulcus well developed. Abdomen and eerci as usual 
in the genus. Anterior lower margin of anterior femora 
armed with two median spines, followed in apical half 
of femora with a row of small piliform spinuhe (type B), 
apex of femora with two unequal spines; tarsal daws 
distinctly unequal. 
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General coloration brownish black. Face, vertex, and 
m axilla ry palpi uniformly dark blackish brown; pro- 
notum brownish black, bordered with whitish. Elytra 
of a light ground-colour, with numerous intervenational 
dark spots. Abdomen brownish black above, lateral 
part of the third to sixth tergites with a yellow elongated 
spot, lateral margins with very narrow yellow border, 
median part of the second to sixth tergites with two 
indistinct yellowish-brown spots, seventh tergite for the 
greater part yellow, with brownish-black spot on the 
middle of each lateral half, eighth tergite completely 
yellow. Lower surface of abdomen blackish brown, 
with yellow rounded lateral spots on the second to 
seventh stemites and with two brownish-yellow median 
stripes on the fourth to sixth stemites ; seventh stemite 
almost completely blackish brown. Coxae and femora 
dirty brown; tibiae yellow, with darkened basal and 
apical part: upper surface with dark spots plaoed just 
at the base of tibial spines. 

Length of body, $. 7-5 ; pronotum 1-9 ; elytra 2-9 ; 
greatest width of pronotum 3-5 mm. 

Ootheca smooth, without longitudinal keels. 

N.W. Ind(ia), 1 ? (no exact data). Type in the British 
Museum. 

This interesting species (kindly sent to me for study by 
Dr. B. P. Uvarov) may be easily distinguished by the 
peculiar coloration of its pronotum. In the shape of 
elytra it resembles E. jarringi Hanitsch from Kashmir. 

This is the first Indian representative of the genus 
Ectobim. 

PhyUodromica ( ArbiblaMa ) syriaca, sp. n. (Fig. 2.) 

<J.—Size small for the genus. Maxillary palpi with 
fifth joint moderately broadened in the basal half, equal 
in length to the third joint and slightly longer than the 
fourth. Pronotum strongly transverse, about twice as 
broad as long, semicircular ; hind margin quite straight; 
latero-posterior angles distinct, slightly rounded. Elytra 
reaching the second abdominal tergite, scarcely l n ngar 
than pronotum, roundly triangular; costal margin 
moderately convex, forming with posterior mar gin 
practically straight angle; sutural margin oonvex, 
forming with hind margin an obtuse, broadly rounded 
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angle ; inner margins not touching each other, exposing 
a large soutellum ; venat ion indistinct. Sixth abdominal 
tergite with hind margin moderately concave in the 
middle and slightly thickened; hind margin of the 
seventh tergito straight, median part of this tergite 
slightly inflated ; eighth tergite very short; supra-anal 
plate with hind margin roundly triangular. Cerci short, 
about three times as long as broad. Subgenital plate 
moderately asymmetrical, subtriangular ; styliform pro¬ 
cess very small, almost tuberculiform. Anterior lower 
margin of anterior femora armed with a row of minute 
piliform spines and two large distal spines (type C). 

General coloration piceous black, shining. 


Fig. 2. 



Phyllodromiea ( Arbiblatta ) nyriaca, Bp. n., <J (paratypo). 


Head brownish, shining; vertex with upper part of 
the interspace between eyes pale ; maxillary palpi dirty 
yellow. Pronotum piceous black, bordered with whitish. 
Elytra piceous black; costal margin with a broad 
whitish border; hind margin with less broad border. 
Hind margins of meso- and metanotum with a narrow 
whitish border. Second to fifth abdominal tergites 
piceous black ; lateral and hind margins bordered with 
whitish ; apical tergites reddish yellow ; cerci brownish 
yellow, basal and apical part darkened ; lower surface 
of abdomen brownish, lateral sides bordered with whitish. 
Legs pale yellow, upper margin of anterior femora and 
basal part of all tarsi brownish. 

Length of body, 5-2; pronotum 1-4-1 *5; elytra 
1-8-1-9 mm. 

Jebe!li4, Syria, 2 {Dr. Leuthner). 
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Type (no. 15.679 of the Brunner-Watten wyl collection) 
in the Vienna Museum; paratype in the Zoological 
Institute, Leningrad. 

This peculiar species, placed at my disposal for study 
by Dr. M. Beier and Prof. Dr. R. Ebner, Vienna, is well 
characterised by its coloration, structure of elytra, and 
anterior femora. It belongs to the subgenus Arbiblatta 
Chop. (1936), characterised by the absence of distinct 
venation on elytra of $. The subgenus Arbiblatta was 
described as an independent genus (type PA. larrinuee Bol.), 
but there are no features separating the female sex of 
Arbiblatta from the same sex of PhyUodromica, and 1 
consider Arbiblatta only as a subgenus of PhyUodromica. 

Genus Shelfobdbixa Adel. 

Adelung has based this genus on a single diagnostic 
feature, viz., on a very pronounced sexual dimorphism 
of the genotype. Therefore it was impossible to deter¬ 
mine the genus on a single sex. A careful study of 
the genotype and representatives of the related Palse- 
arotio genera shows, however, that the genus ShelfordeUa 
is well characterized also by the structure of tarsi and by 
venation of elytra, as shown in the following key to the 
Pahearotic genera of the subfamily Blattinse:— 

1 (4). Tarsi with distinct aroiia between 

claws. Elytra and wings in both 
sexes similar in Bize *. First ab¬ 
dominal tergite of d often special¬ 
ized (with a tuft of hairs). 

2 (3). Elytra and wings (at least in <?) fully 

developed, reaching to, or extending 
beyond, apex of abdomen; elytra 
coriaceous, venation distinct, cos to- 
radial field with distinctly approxi¬ 
mated oblique branches of B . 1. Pcripktneta Bunn. 

[(genotypes JP. americana L.). 

3 (2). Elytra and wings moderately abbrevi¬ 

ated, not reaching apex of abdomen; 
elytra more chitinized, aubcomeous, 
oblique branches of B conspicu¬ 
ously spaced. (First abdominal 

teigite in <? specialized.).. 2. Hebardina nom. nov.f 

[(genotype; H* cenoinna Haan). 

* Except the female of PoripUmeta japonica Karny, in which elytra 
are abbreviate, distinctly shorter than in the male sex. 

f This name is proposed for BkUtina Hebard (1929), nee Germar 
(1842). 
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# 

4(1). Arolia rudimentary, practically ab¬ 
sent. Sexes strongly dissimilar; 
elytra and wings in ? abbreviate, not 
or scarcely longer than pronotum. 

First abdominal tergite in d un- 
spooialiaed. 

6 (6). Elytra and wings in <$ fully developed, 
greatly extending beyond apex of 
abdomen. Supra-anal plate of $ 
subchitinous, hyaline, distal portion 
strongly notched. Elytra in with 
anal sulcus strongly arcuate, anal 

field broadly ovate. 3. Shelfordelk » Adel. 

[(genotype: Sh. tartara Sauss.). 
6 (6). Elytra and wings in d abbreviate, not 
reaching the apex of abdomen, 
wings snorter tlian elytra. Supra- 
anal plate in d transverse, ohitinous, 
noither hyaline, nor notched. Elytra 

m 9 with anal sulcus feebly arcuate, [type: B. orientalis L.). 
anal field narrow, pointed at apex.. 4. Blatta L. (geno- 

Shelfordella tartara (Sauss.). 

Arabia : Riyadh, 20. x. 1934, 1 ; Mecca, 17. iii. 1934, 

1 cJ (H. St. J. B. Philby). British Museum collection. 

Both specimens are quite typical and do not differ 
from the Central Asiatic representatives of the species. 

A widely distributed Eremian species, but not recorded 
previously from Arabia. 

ShelfordeUa arabica, sp. n. (Fig. 3.) 

$.—Superficially very like 9 of Blatta orientalis L., but 
olosely allied to Sh. gnssakovskyi B.-Bienko (unpublished) 
from S. Tadzhikistan. Body relatively broad. Head 
with scattered sparse impressed points on the face and 
vertex ; interocular space on vertex soaroely longer than 
the length of an eye. Pronotum as in $ of Blatta orientalis 
and $ of Shelfordella tartara, about 1-4 times as broad 
as long; anterior margin straight; lateral margins 
moderately convex, divergent backwards; hind margin 
slightly convex, practically straight; latero-posterior 
angles rounded. Elytra abbreviate, not lateral, equal in 
length to pronotum and reaching'the first abdominal 
tergite; costal margin practically straight; apex of 
elytra transversely truncate, extemo-posterior angle of 
about 30°; sutural margin moderately oonvex, forming 
with hind margin a very distinct, practically straight 
angle; B slightly inourved, parallel to costal margin; 
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anal sulcus strongly arcuate; anal area about 1-4 times 
as long as broad. Abdomen with eight visible tergites, 
relatively broad ; penultimate tergito broadly triangular, 
its hind margin with well-developed median obtuse- 
angular excision; last tergite (supra-anal plate) tri¬ 
angular, tectiform, with triangular excision on the apex. 
Arolia between tarsal claws practically absent. 

Coloration uniformly piceous black, shining; elytra 
pioeous brown. 

Length of body 24-5-27; pronotum 6-7; elytra 6-3mm. 
Arabia : Meoca, 4000-5000 feet, 8. iii. 1934, 1 ? ; Taif, 
4000-5000 feet, 18. v. 1934, 1 ? (type) (H. St. J. B. Philby). 


Fig. 3. 



Type in the British Museum, London ; paratype in the 
Zoological Institute, Leningrad. 

This species (sent to me for study by Dr. B. P. Uvarov) 
is characterized by the same structure of elytra as in 
$ of Sh. guasakovskyi m., and differs from it in more robust 
body, shape of elytra, and structure of the seventh 
abdominal tergite. 

It is interesting to note that Sh. arabica shows a great 
similarity with the South African Blatta mronigra Rehn 
(1922), but the last-named species is characterized by 
somewhat aberrant features, and its exact systematical 
position is not quite clear. 
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Genus Cryptochrcits Scudd. 

1862. Cryptocercus Scudder, Boston Journ, Nat. Hist. vii. p. 419. 

Genotype : Cryptocercus punctulatus Scudd. from the 
United States of America. 

The genus Cryptocercus was known for a long time from 
a single species, viz., Cr. punctulatus Scudd. In 1935 
I described a second species from the Russian Far East, 
Manchuria, and N.W. China under the name Cryptocercus 
relictus (‘Konowia,’ xiv. p. 130, figs. 10-13); but a re¬ 
examination of the original series of this species has showed 
that specimens from N.W. China belong to an independent 
species, characterized by the most generalized features. 

Cryptocercus primarius , sp. n. 

1935. Cryptocercus relictus Bey-Bienko, * Konowia,' xiv. p. 130 
(partim). 

?.—Body larger than in Cr. relictns B.-Bienko ; very 
similar in appearance to the North American Cr. punctu¬ 
latus Scudd. Sides of third to sixth abdominal tergites 
with very distinct rugosities and strong puncturation, 
intensified backwards; seventh tergite with distinct 
transverse rugosities, apex narrowly rounded, angular ; 
lateral parts of lower surface of abdomen with punotura- 
tion more dense than in Cr. relictus, slightly rugose. 
All femora with two apical spines on posterior lower margin; 
upper side of hind tibiae with 11-12 spines, lower side with 
6 spines. Other features as in Cr. relictus. 

Length of body, $ 22-6-23-5 ; pronotum 6 2 mm. 

Szechuan Prov., N.W. China: Lunanfu, Hodzihou, 
2040 m., 1 $ (type), and Lunanfu, Tazaopin, 4270 m., 
1 $ (M. Berezovsky). Type and the paratype in the 
Zoologioal Institute, Leningrad. 

This is the most primitive representative of the genus 
Cryptocercus. It possesses mixed features, belonging to 
Cr. relictus on one hand (presence of genicular spines on 
median and hind femora) and to Cr. punctulatus on the 
other (armament of the posterior lower margin of the 
median and posterior femora and number of spines on 
hind tibiae). 

The three known species of this genua can be determined 
by the following key :— 

1 (4). Body larger (28-0-29 mm.). Seventh 
abdominal tergite dletinotly rugoee, 
it# lateral margin* straight, apex 
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narrow, practioally angular. Median 
and posterior femora armed with 
two apical spines on posterior lower 
margin. Hind tibiae with 11-13 
spines on upper and six Hpines on 
lower surface. 

2 (3). Median and posterior femora with 

a small but distinct genicular spine. 

Seventh abdominal tergite with 
lateral margins less elevated, its 
surface with distinct transverse 
rugosities. (Saechuan Prov., N.W. 

China.) . . 1. CV. primarius, sp. n. 

3 (2). Median and posterior femora without 

genicular spines. Seventh abdo- 
minal tergite with lateral margins 
strongly elevated, cingulate, its 
surface thickly covered with minute 
tubercles. (From New York State 
to northern Georgia, Eastern U.8.A.; 

Washington State, Oregon, and N. 

California, Western U.S.A.). 2. Or. punctufato* Seudd. 

4(1). Body smaller (17-20*8 mm.). Seventh 
abdominal tergite not rugose, with 
sparse punctures, its apex broadly 
rounded, not angulate. Median and 
posterior femora unarmed on pos- 
tenor lower margin. Hind tibiw 
with 010 spines on upper and 4-3 
spines on lower surface. Median and 
posterior femora with genicular spine. 

(South Usaury region and E. Man- 

churi “> . 3. Cr. relictu* B.Bionko. 


XXV. —Preliminary Note on the Life-history of Orypto- 
cotyle jejuna Nicoll, 1907 (Trematoda). By Miriam 
Rothschild. 

In 1907 and 1910 Lebour erroneously described a cercaria 
from Littorina littorea L. and Peringia ulvse (P ennan t, 
1777) (=■ -PalvdeMrina stagnaUs) as “ Cercaria lophocerca 
Filippi, 1859.” It has since been discovered (Stunkard, 
1930) that the species from Littorina littorea is the larval 
form of Cryptocotyle lingua (Oreplin, 1852). 

An examination of Peringia ulvse obtained from various 
localities in England, Scotland, and Wales revealed no 
infection with the Cercaria of Cryptocotyle lingua or 
Cercaria lophocerca Fil., but at least seven related species 
were found, all pertaining to the Pleuro- and Parapieuro- 
lophoceroous groups (Sewell, 1922). In several cases 
gnat difficulty was experienced in distinguishing between 
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certain species of these cercariee unless living material was 
available for comparison. It is therefore not surprising 
that thirty years ago Lebour described them under one 
specific name. The commonest of the Pleurolophooeroous 
cercarise from Peringia ulvse proved to be the larval form 
of Cryptocotyle jejuna Nicoll, 1907. It occurred in one to 
thirty per cent, of the snails examined. It is easily dis¬ 
tinguished from the closely related Cercaria of C. lingua, 
being considerably smaller in size, possessing only fourteen 
instead of eighteen penetration gland-cells, and its free- 
Bwimming life lasting a bare eight hours compared with 
the forty-two hows of the larger species. 

1 experimentally infected Gobies, both Gobim minutua L. 
and Gobiua ruthenaparri Euphras., with these cercarise. 
They encysted in the fins and beneath the scales. After a 
period of fourteen days the cysts were fed to a laboratory- 
reared (Rothschild, 1936) black-headed gull (Lama 
ridibundua L.). The adult worm was recovered from the 
intestine four weeks later. 
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XXVI .—The Occurrence of Athelges paguri (Rathke) in the 
Branchial Chamber of Eupagurus bemhardus. By 
3 . G. Cattlby, B.Sc, Department of Zoology, University 
College, Cardiff. 

Last December, when the Honours Class was dissecting 
Eupagurus bernhankia, one of the students asked me 
to identify an isopod parasite which he had found in the 
left branchial cavity of his specimen. The parasite 
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had occupied the left branchial chamber, which, I was 
informed, was distinctly swollen and had caused the 
complete atrophy of the two anterior gill-filaments. The 
parasite had occupied a normal position in the chamber, 
i. e., with its posterior end directed forwards. Unfor¬ 
tunately the Eupagurua had been so dissected as to be 
useless for preserving. The parasite proved to be a young 
female Athelges paguri (Rathke) with incubatory plates 
not yet fully developed, but only just overlapping in the 
median line. The right side from the median line was 
flattened on the dorsal surface owing to its having been 
pressed against the inner wall of the branchial chamber. 
The body was only slightly distorted and measured 
6 mm. in length. 

Athelges paguri is normally an abdominal parasite, 
so that it is of considerable interest to record it, for the 
first time, from the branchial cavity of its host. There 
is no other known case, so far as J am aware, of an 
abdominal parasite being found in the branchial chamber, 
but a somewhat similar case has been recorded of a 
branchial form being found on the abdomen of a crab. 
Bonnier doubtfully referred this species to Orbione. 
Chopra (1923, p. 447) says of this speoies: “ Except 
for the Brachyurous host there does not seem to be any 
substantial reason why 0. incerta should not be placed 
in the genus Orbione.” Bonnier (1900, p. 282) is of the 
opinion that it was found accidentally on the crab. 
Whatever the correct explanation, it is here shown that 
the reverse can ocour. It is, of course, much easier 
for an abdominal parasite to find its way, in its earlier 
stages of attachment, into the branchial chamber from 
(?) the abdomen than for a branchial form to leave its 
usual position and remain attached to the abdomen. 

The host came in a consignment from Plymouth, 
dated 19. xii. 36. 
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XXVII. —Megachihne Bees of New Oumea. 

By L Evelyn Cheesman, F.R.E.S. 

The following Megachiline bees form part of a collection 
of insects made by myself in New Guinea, together with 
material in the B.M They belong to a Papuan species 
group which is probably a subgenus of Megachile, but 
until the males of all the species are known this cannot 
be deoided. Outside New Guinea they are represented 
by one species in Queensland and one in the New 
Hebrides. 

Megachile lateritia group. 

Second segment of flagellum in both sexes short, muoh 
wider than long, length about half the third. Clypeus 
flat, with or without longitudinal keel, apical margin 
weakly undulate; supraolypeal area separated by a 
transverse oarina, but not raised. Mesonotum or ab¬ 
dominal tergites, or both, covered in pile. 

1. Megackile lateritia Sm. 1859, Journ. Linn. Soc. London 
(3) Suppl. p. 134. $ (Aru). Type in B.M. 

Redesoribed. 

?.—Black. Hair of head and thorax black, of under¬ 
sides of tarsi dark brown; propodeon and first abdominal 

Am. At Mag, N. Hist, Ser. 11, Vd, i. 16 
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tergite with dense, cinnamon hair; remaining tergites 
covered with tawny pile. Scopa tawny-red. Wings 
brown, almost hyaline at the base. 

Mandibles minutely granulate basally, with a few fine 
punctures, bidentate, apical tooth rather aoute, second 
wide and short. Clypeus shining, densely, finely reticu¬ 
late-punctate; no longitudinal carina, apical margin 
slightly produced medially and each side. Supraelypeal 
area indistinctly longitudinally carinate, with a strong, 
short carina between the antennae. Hair of the face 
short, dense laterally and on the frons. Distance between 
liind ocellus and occiput almost twice that between 
ocellus and eye. Frons and vertex minutely reticulate- 
punctate, with scattered punctures. Cheeks striate-punc¬ 
tate, space between striae equals width of a puncture. 
Mesonotum and scutellum very finely transversely striate 
punctate, bare. 

Length 17 mm. 

Aru Is., 1 9 (type). Collected by A. R. Wallace. 

1. Subsp. nidulator Sm. 1865, op. cit. (8) p. 92, 9 (Dory). 

Type in Hope Museum, Oxford. 

$.—Black. Hair of propodeon and first abdominal 
tergite white, pile of discs of second and third tergites 
black, exoept on apical margin of third. Wings dark 
brown. 

Clypeus with strong, transverse oarina, and short, 
strong longitudinal carina in basal half; supraelypeal 
area carinate, but not distinctly except for a short, strong 
carina between the antenna. 

Length 17 nun. 

<J as 9, but with a tuft of white hair between the antennae 
and thick white fringe at apical margin of clypeus. Red 
hair mixed with white at lateral angles of first abdominal 
tergite; seventh tergite covered with red tomentum 
exoept the deep fovea, apioally very weakly emarginate. 

Clypeus shining, regularly finely punctate. Mesonotum 
rather less densely punctate than in 9 except laterally. 

W. Dutch New Guinea, Dory, 1 9 (type), Oxford; 
S. Dutch New Guinea, Mimika R., 4 99 , 1911 {A. P. R. 
Wollaston ); N. Dutch New Guinea, Angi Lakes, 2 99 , 
1910 (T. V. Shemn ); Papua, Northern Territory, Oquali, 
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4500 ft., X $, vii. 1933; N.E. Dutch New Guinea, Mt. 
Nomo, 1 $, ii. 1936, Sabron, 1 v. 1936 (L. E. Chessman). 

2. Subsp. albobasalis Sm. 1879, Desc. New Sp. Hym. p. 65, 

$ (Murray Is.). Type in B.M. 

Redescribed. 

Black. Hair of first abdominal tergite white; 
of remaining tergites, undersides of tarsi and soopa, red. 
Hair of propodeon pale cinnamon, laterally brown; 
of first abdominal tergite, white. Wings dark brown. 

Clypeus with no longitudinal carina, supradypeal area 
weakly, indistinctly carinate, distinctly between antennae. 
Length 16 mm. 

Torres Str. Is. : Murray Is., 1 ?. 

3. Subsp. malayana Cam. 1901, Proc. Zool. Soc. London, 

i.p. 245, S (New Guinea). Type in B.M. =albobasalis 
Friese, 1908, Nova Guinea v. Zool. tab. xv. fig. 13. 

?.—Black, abdomen red. Hair on frons white. Vertex 
with white pile not extending on oheeks. Pile of basal 
third of first abdominal tergite black, of remaining tergites 
red ; soopa red. Antennae dark brown. Apical tooth of 
mandibles long. Clypeus with longitudinal shining area, 
margin with medial shining area. 

Length 16 mm. 

(J.—Dense fringe of hair at apical margin of clypeus 
and tufts between antennae pale yellow; hair of frons 
and pile on vertex white. 

Clypeus regularly, rather coarsely reticulate punctate. 
(Abdomen missing.) 

New Guinea (Cam. Coll.), 1 (type), 1902 ; M i m i ka R., 
1 1911 (A. P. B. Wollaston). 


Var. auriceps Meade - Waldo, 1915, Nov, Guinea Zool. 
p. 17 ; Ann A Mag. Nat. HiBt. xiv. 1914, p. 456. 

Hair on frons and vertex deep gold. 

Length 18 mm. 


Var. lotpUzi Friese, 1914, Nov. Guinea, ix., Zool. p. 263. 


Hair'mf pronotum black. 

S. Dutch New Guinea: Utakwa R„ 2 $$, 1914 (A.P.B. 

Wollaston). 
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Megachile, tertia D.T., 1896. —M. sene.z 8m., Journ. 

Linn. Soo. viii. 1863, p. 92 (wee 1853 and 1862), 9 

(New Guinea). Type in Hope Museum, Oxford. 

$.—Black. Hair of clypeus silvery, on frons and sides 
of face white, vertex covered with white pile extending 
halfway down cheeks. White hair on prothorax ; long 
hair on pronotum, pale brown, on remainder of the body 
black; abdominal tergites clothed in black pile except 
on seventh segment, whioh is red, also thin apical fringe on 
sixth tergite; underside of posterior tarsi with golden- 
brown hair. Scopa black. Antennae fuscous. Wings 
pale brown. 

Clypeus very finely, densely reticulate punctate, with 
longitudinal shining area distinct, apical margin narrowly 
impunctate, finely undulate. Distance between hind 
ocelli and eyes about two-thirds of that between them 
and the occiput. Mesonotum and scutellum finely, 
densely granulate, covered with black pile. Hair of 
propodeon short. 

Length 14 mm. 

cJ.—Unknown. 

S. Dutch New Guinea : Mimika R., 4 9?, 1911 ; Utakwa 
R., 1 $, 1913 (A. P. R. WoUaston). 

Megachile, regina, sp. n. 

—Black. Head densely covered with red pile, 
extending halfway down the cheeks, longer on the faoe, 
dense on clypeus; pile of seventh abdominal segment 
orange, of remaining tergites and mesonotum black; 
soopa black. Wings light brown. 

Clypeal margin shining, weakly produced in the centre, 
remainder undulate. Proportions of back of the head 
and sculpture of mesonotum as in tertia. 

Length 17 mm. 

(J.—As 9, hut antennas long, extending to about the 
middle of scutellum. Punoturation of clypeus regular, 
rather sparse in the centre, no longitudinal oarina; disc 
with very sparse hair, apical fringe long and dense, sixth 
abdominal tergite with red pile except the apical margin, 
whioh is bowed outwards, fovea deep. 

Near tertia, but distinguished by the form of the apical 
margin of clypeus as well as by the larger size and red 
clothing of the head. 



245 


Megachiline Bees of New Guinea. 

Papua: Kokoda, 1200ft., 1 9 (type), 1 <J,v. 1932; Oquali, 
4500 ft., 8 ??, vii. 1932 (L. E. Cheesman). Type in B.M. 

Megachile pretiom Fr., 1909, Ann. Mus. Nat. Hungary, vii. 
p. 251. 

Redescribed. 

V.—Hair of head black, of thorax fuscous. Pile of 
abdominal tergites red except sides of first and discs 
of second, third, and fourth, which are black (apical 
margin of fourth red); disk of first with rather long white 
hair, pile of basal margin of second white ; hair of under¬ 
side of tarsi red. Wings dark brown with bluish irri- 
descence. 

t'lypeal margin with narrow shining area centrally, 
weakly undulate, longitudinal earina entire. Proportions 
of back of head as in tertia. Mesonotum and seutellum 
bare, shining, finely transversely striate-punctate, not 
densely. 

Length 1C mm. 

(J (hitherto undescribed).—As 9, but with dense white 
apical fringe on clypeus and tufts of wliite hair betweon 
antennae. (Jlypeus shining, with fine, rather sparse 
punctures. Antennae reaching to about the middle of 
seutellum. Seventh abdominal segment with margin 
weakly emarginate, fovea deep. 

Papua : Kokoda, 1200 ft.. C 1 <?, iv. & ix. 1933 ; 
Oquali, 1 9, vii. 1933 (L. E. Cheesman). 

Friese’s type was from Queensland, but 1 cannot 
separate it from my series from Papua by his description. 

Megachile elegans, sp. n. 

—Black. Hair of head black, very short, of faeo 
scanty, short, tawny fringes to inner margin of scape 
and lateral margins of clypeus; pile of mesonotum and 
seutellum black, of first abdominal tergite and base of 
second white. Scopa tawny gold, also hair of under¬ 
sides of tarsi. Wings dark brown. 

Puncturation of clypeus very dense, and minute, 
extending to apioal margin, longitudinal oarina indistinct 
anteriorly. Proportions of back of the head as in tertia. 
Mesonotum and seutellum finely granulate. Abdominal 
tergites (except first) not pilose, minutely reticulate- 
punctate, with sparse short depressed black hair. 

Length 13 mm. 
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<$.— Ah $, but face clothed in tawny hair, sparge and 
very short on clypeus. Punoturation of clypeus irregu¬ 
larly reticulate, longitudinal carina distinct and entire. 
Antennae reaching base of scutellum. Mesonotum and 
soutellum regularly finely punctate ; abdominal tergites 
shining, punoturation sparse; hair of first torgite, lateral 
apical fringes of second, and third apical fringes of second 
to fourth stemites white. 

N.E. Dutch New Guinea: Cyclops Mts., Sabron, 930ft., 
4 99, 3 <SS> v.-viii. 1936 {L. E. Cheesman). Type in B.M. 

Key to Species. 

Scopa tawny rod. Vertex without pile. 

Pile of abdominal tergites tawny red .. lateritia. 

First abdominal tergite with white hair . laterilia var. albobwtahs. 
Head and thorax with tawny-red pile ... rambutwan. 

Head and thorax without pile. Pro- 
podeon with white hair. Pile of first 
abdominal tergite white, of disks of 

seoond and third black. midulator. 

Scopa red. No white hair on propodeon. 

Pile of abdominal tergites red; disks 

of seoond to fourth black. pretiota. 

Pile of all abdominal tergites red .. laterilia subsp. tiKriayana. 

Vortex with red pile. Subsp. tnaiayana var. 

Prothorax with white hair. Var. larmtzi , [auriceps. 

Scopa black. Prothorax without white hair. 

Vertex with white pile. Pile of meso¬ 
notum and abdominal tergites black. 


exoept on apical segment, which is rad . tertia. 

Vertex with red pile. regina. 

Scopa tawny gold. Vertex without pile. 

Pile of first abdominal tergite white, 
remaining tergites without pile. elegant. 


XXVIU .—The Svbgenus Cyrtomynna Ford qf Poly- 
rhaohis Smith, with Descriptions of new Species, etc. 
By Horace Donisthorpe, P.Z.S., F.E.E.S., etc., 
Department of Entomology, British Museum (Natural 
History). 

The subgenus Cyrtomynna was founded by Forel in 1916, 
with Polyrhachis rastellata Latreille as sub-genotype. 
The head is rounded at the sides and generally broader 
than the thorax. The thorax is usually broadest in front, 
narrowed to base, and without a trace of side marg ins 
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The anterior angles of the pronotum are either more or 
less toothed or spined, or more or less rounded. The 
opinotum is short and without a distinct declivity• 
it is either armed with two longer or shorter teeth, or 
entirely unarmed. The scale of the petiole is furnished 
with four short spines. The colour of the body is usually 
black and shining ; and the legs either black or partly 
red. All the species are finely reticulated, with small 
scattered punctures. As Emery points out, the species 
have a strong superficial resemblance to Acanthomyops 
(Dendrolaeiue) fidigirumia Latr., of Europe. 

Distribution .—Central Hindostan, Ceylon, Indo-China, 
Malaysia, Papuosa, and Australia. 

Considerable confusion has arisen in the so-called group 
raatdlata, chiefly caused by the meagre description of 
Smith’s Iseviasima, 1859 (nec Iseviasima Smith, 1858)== 
levior Roger. Smith never mentioned in his description 
whether the shoulders were rounded or toothed, and it 
was unfortunately concluded that they were rounded. 
Thus both Santschi and Viehmeyer placed levior in the 
wrong sections in their tables on this group. Forel also 
in his table in “ Les Formicides de l’Empire des Jndes 
et de Ceylan,” Journ. Bombay Nat. Hist. Hoc. viii. p. 21 
(1893),plaoes levior in the section with rounded shoulders. 

Professor D. Hale Carpenter of the Hope Department, 
Oxford University Museum, has kindly lent me Smith’s 
type, and I have redescribed the species. Miss Tassart 
has kindly figured it (and other species) for mo. 

Other mistakes have also orept in :— P. Iseviasima 
Smith, 1858, is said to be absolutely without punctura- 
tion, whereas it is reticulated and punctured in the same 
manner as all the other species of the subgenus. P. rastel- 
lota Latr. is said to be entirely black, whereas the legs 
are red as originally described by Latreille. As Emery 
points out, some of the so-oalled subspecies and varieties 
in this group have been mistaken for the typical form 
and have been recorded as such, thus confusing the 
distribution. Some of the forms have been treated as 
varieties of levior, and that speoies itself as a subspecies 
of raatdlata ; whereas the latter has the shoulders rounded 
and the epinotum entirely unarmed. I have treated uU 
the so-oalled subspeoies as species; and though this is 
not of much importance, it oertainly simplifies matters. 
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I have not dealt with the males in this paper as there 
are no good characters to separate those of Polyrhachis 
from Camponotns. In the former genus the thorax and 
petiole are never armed with spines or teeth. 

I have divided them into two groups : (1) those with 
the shoulders toothed and the epinotum armed or un¬ 
armed and (2) those with the shoulders rounded and the 
epinotum armed or unarmed. 

Group 1. Shoulders toothed or angled, 
a. Epinotum armed. 

1, Polyrhachis (Vyrlomynm) levior Roger, Verz. Formicil. 
no. 232, p. 8 (1863) in Berlin Ent. Zoits. vii. Supple¬ 
ment, p. 8 (1863). (Fig. 1.) 

Polyrhochi* Ueviwrimu Smith, Joum. Proc. Linn, Soc. Loud., Zool. iii. 
p. 141 (1859) (nec Iwvwwma Smith, 1858). 

Black, shining, greater part of legs, claws, and 
maxillary palpi red; antenna*, coxae, knees, and tarsi 


i 


Polyrftachw ( Cyrtomyrma) hvior Roger. Worker. 

Part of head, thorax, scale, and scale enlarged. 

black. The whole body is finely but distinctly reticu¬ 
lated, and with very small fine scattered punctures. 

Head transverse posteriorly, sides rounded from 
behind eyes to posterior angles, which are distinct, 
emarginate posteriorly, narrowed anteriorly; mandibles 
very finely striate and punotate, armed with four sharp 
teeth; dypeus large, convex, with two short aoute 
teeth on anterior border; frontal area indistinct; frontal 
furrow distinct, extending between the frontal carinse 
for about 2/3 of their length ; frontal carinse with sharp 
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edges, emarginate in front, almost parallel behind, space 
between concave ; three small but distinct ocdli present; 
eyes moderately prominent. Thorax with very distinct 
bluntly toothed anterior angles to the pronoium, slightly 
and shortly emarginate behind the tooth; epinotum 
armed with two strong fairly long pointed spines, pro¬ 
jecting outwards and very slightly downwards ; peiiole * 
armed with four acute teeth, the outer pair being the 
longer, the inner pair bending slightly backwards. 

Long. 5-8 mm. 

Locality .—Aru ( A. It. Wallace). 

Type in Hope Department, Oxford University Museum. 


2 

I ’olt/rluichin ( Cyrtomyrma,) nor, sp. n. Worker. 

Part of hoad, thorax, scale, and scale enlargod. 

*2. Polyrhachia ( Cyrtomyrma) % nox , sp. n. (Fig. 2.) 

Black with legs mostly dark brown, almost black 
in some specimens ; antennae and tarsi black, palpi brown, 
claws and trochanters reddish. This species comes near 
to levior, but the head is not so broad, more rounded, 
especially posterior angles, less emarginate posteriorly, 
the ocelli are less distinct; the shoulders are blunter, 
the dorsal surface of the thorax is more convex, the 
epinotal spines are not so long, and the outer teeth on 
the petiole are longer and sharper. 

Long. 5-8 mm. 

Locoltty.—Mackay, Queensland, Australia (R. E. Turner), 

Described from six workers in Brit. Mus. Coll. 

Type in Brit. Mus. Coll. 

' * Santsohi’s figure of the soale of levior is not accurate; but, of 
course, he had never seen the type [‘ Lo Naturalist©,* xxiv. (s .2) p. 284 
(1910)]* 
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3. Polyrhachia (Cyrtotnyrma) albertm Emery, Ann. Mus. 
Stor. Nat. Genova, xxiv. p. 240 (1887). 

" Nigra, nitida, subtilissime reticulata, oblonge spamo 
punctata, pube microscopica fere nulla, supra paree pilosa. 
Caput latum. Thorax dorso valde convexo, pronoti angulis 
antiois dente valido, apice haud acuto armatis, metanoto 
dentioulo utrinque minuto. Squama acute quadridentata. 
L. 6J-7 mm. 

“ $. Operari® similis, et fortius sculpta, thoracis angulis antiois 
obtusis, haud dentatis, dentibus metanoti majoribus, 
squam® minus acutis. L. 9 mm. Al® colore solito 
tinctffi.” 

Locality. —Sorong, New Guinea (L. M. D'Albertis). 
Emery states this species differs from the rest of the 
rasteUata group by the condition of the points of the 
shoulders and scale * (i rasteUata has the shoulders and 
epinotum unarmed); but he did not compare it with 
levior, as he was unaware that that species has distinctly 
dentate shoulders. P. (C.) albertm is evidently a rather 
large species, with all blaok legs, and less prominent 
shoulders than levior. 


3 

o 

Polyrhachia (Cyrtotnyrma) tnondoi , up. n. Worker. 
Part of head, thorax, scale, and scale enlarged. 



4. Polyrkachis (Cyrtotnyrma) tnondoi, Bp. n. (Fig. 3.) 

Black, shining, the trochanters, femora, and tibiae 
dark red, the antennae (except the tip of the last joint, 
which is red) and tarsi blaok. The teeth of the mandibles, 
and claws red; the palpi brownish yellow. The sculptu- 

• I think Emory must have meant epinotum, as rasteUata has four 
acute teeth on the eoale of the petiole. 
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ration consists of the usual fine reticulation and small 
punctures, but the pleural region of the mesonotum and 
epinotum, and the sides of the petiole are somewhat 
rugose in appearance, caused by the presence of long 
shallow punctures. 

The head is less broad posteriorly than in levior and 
nox, and the posterior angles are less distinct than in the 
former and more so than in the latter. The shoulders 
are less marked than in the other two ; the spines of the 
epinotum are of about the same length as in nox , but 
finer and sharper, and point slightly outwards. Tho 
teeth of the petiole are about the same length as in levior, 
but somewhat more acute. 

Long. 5-5 mm. 

Locality. —Mondo. Papua, 5000ft. ( MissL.K. Oheesman). 

Type in Brit. Mus. Coll. 



Polurhacho) (Cyrtomyrma) UnontviUti, sp. n. Worker. 

Fart of head, thorax, scale, and scale enlarged. 

5. Polyrhachia ( Cyrtomyrma) toumevillei, sp. n. (Fig. 4.) 

Black, shining palpi, insertion of antennae, part 
of ooxee, trochanters, femora, and tibiae yellowish red ; 
tarsi, antennae, and mandibles dark red ; teeth and knees 
infiisoate ; base of gaster distinctly reddish. The usual 
reticulation, the small scattered punctures on gaster 
more distinct than in levior. 

Head narrowed in front, rounded behind eyes; posterior 
angles and emargination of posterior border not so marked 
as in levior and nox ; dypeue convex, notched and pro¬ 
jecting anteriorly, the teeth at the comers not so acute 
as in levior or nox. Three very small, somewhat indistinct 
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ocelli present. Thorax rather more convex than in levior 
and nox ; pronotum broadest a little behind anterior 
angles, which are distinctly angled, but not nearly so much 
as in levior and less so than in nox ; epinotnm armed with 
two teeth, considerably smaller than in levior, about the 
samo length as in nox, but slightly thinner ; petiole armed 
with four sharp teeth, those in the centre slightly nearer 
togethor and shorter than in levior and nox, the outer 
ones longer than in levior and shorter than in nox. 

Long. 5-7 mm. 

$. Similar to the but the colour of the antennas 
and legs is considerably darker, the shoulders are quite 
rounded, and the teeth on the epinotum and scale are 
longer and thicker. Wings yellowish, pterostigma and 
veins darker. 

Long. 7-2 mm. 

Locality. -- Townsville, Queensland (Dod) ; ex coll. 
Donisthorpe. 

Type in Brit. Mus Coll. 

6. Epinotum unarmed. 

6. Polyrhachis (Cyrtomyrma) leevissima Smith, Cat. Hym. 

Brit. Mus. vi. p. 64, pi. iv. fig. 42 (1858). (Fig. 5.) 

Black, shining ; teeth of mandibles, palpi, coxae, 
trochanters, femora, tibiae, claws, and projecting portion 
of petiole beneath red ; antennae and tarsi black, knees 
infuscate. Whole body very finely reticulate and with 
very small scattered punctures (less distinct than in 
levior) ; the pleural area and sides of petiole finely striate. 

Head transverse posteriorly, sides behind eyes rounded, 
but not quite so abruptly as in levior, posterior angles 
distinct, posterior border emarginate, narrowed anteriorly ; 
mandibles with larger and smaller punctures and con¬ 
spicuous short decumbent bristles, armed with four 
sharp teeth ; clypeus large, convex, projecting anteriorly 
with four sharp teeth, emarginate between ; frontal area 
indistinct; frontal furrow distinct, reaohing back as far 
as the base of frontal carinse ; frontal carinse with sharp 
edges emarginate in middle, slightly narrowed at base ; 
no trace of ocelli ; eyes slightly less prominent than in 
levior. Thorax with anterior angles of the pronotum 
aoutely toothed, not emarginate beneath tooth, dorsal 
surface convex; epinotum without a trace of spines; 
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petiole simply notched in middle, with pointed angles 
at the sides (these side teeth are greatly exaggerated in 
Smith’s figure). 

Long. 5-3 mm. 

Locality. —Burma. 

Type in Brit. Mus. Coll. 

?. Very like the $ in colour etc.; the sculpturation, 
however, is stronger and the shoulders are quite rounded. 
Long. 8-10 mm. 

Bingham records the species from Bengal, Orissa, 
Assam, Burma, Tenasserim, Siam, and down to Java. 



Polyrhachi* {Cyrtomyrma) teviattitna Smith. Worker. 

Part of head, thorax, scale, and scale enlarged. 

The P. globularia Mayr [Tijds. v. Ent. x. p. 41 (1867)], 
which is recorded from Java, is said to be a synonym of 
Iseviaaima. 

Bingham’s figure of the scale is good, but not of the 
shoulders. 

Pdyrhachis (Cyrtomyrma) Umssima Smith var. dichroa 
Forel, Joum. Bombay Nat. Hist. Soe. viii. pp. 21, 
30 (1893). 

9 . Gaster and legs reddish yellow; antennae and the 
front of the head reddish. 

Locality .—Assam (Wood-Mason). 

Pdyrhachia (Cyrtomyrma) leevismma Smith var. aruenais 
Viehmeyer, Abh. Zool. Anthrop. Mus. Dresden, xvi. 
No. 1, p. 9 (1912). 

{j$. “ Untersoheidet sioh von dem Typus vor allem duroh die 
scharf zugespitzten und langgesogenen Z&hne der Sohuppe 
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(&hnlioh wie bei rastdlata). Beine raehr oder weniger 
pechbraun, abschussige Flache den Epinotums ungefehr 
in dor H6he der Metathoraxstigmen jederseits mit cinem 
sehr, kleinen, stumpfen, bucbelformigen Zahnrudiment. 
Thorakalaeiten kraftiger und rauher skulpiert and darum 
matter. Die zahnformigen Vordereeken des Pronotums 
ebenso wie die Zahnrudimente des Epinotums in ihrer 
Grosse variabel. L. 5-6 mm.” 

Locality- Aru (C. Ribbe). 

Viehineyer reoords it as in numbers in his collection. 
I very much doubt if this insect should be considered to 
be a variety of leevissima. 

7. Polyrhachis (Cyrtomyrma) vitalisi Santschi, Bull. Soo. 

Vaud. Sci. Nat. lii. p. 567 (1920). 

This speoies is related to leevissima, but is larger and 
entirely dull. The legs are black except the borders 
of the trochanters, which are reddish. 

Long. 6-5-7 mm. 

Santsohi gives a long and careful description of all 
three castes. 

Locality. —Laos ( Vitalis de Salvaza). 

8. Polyrhachis (Cyrtomyrma) gibba Emery, Zool. Jahrb. 

xiv. p. 580, Tf. a, b (1901). (Fig. 6.)' 

This insect has a bluish reflection, the head and 
thorax are very slightly shining, and the legs are black. 
The anterior angles of the pronotum are armed with small 

M 

PolgrhacMs ( Cyrtomyrma ) gibba Emery. 

Scale after Emery, 

somewhat outreaohing teeth. The side teeth of the 
petiole are longer than in leevissima. 

Long. 5-5 mm. 

Locality. —Celebes (Fruhstorfer). 

Group 8. Shoulders rounded, 
a. Epinotum unarmed. 

9. Polyrhochia ( Cyrtomyrma ) rastdlata LatreiUe, Fourmis, 
p, 180 (1802). (Fig. 7.) 

“ La Fourmi A Rateau, Formica rastdlata. 
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“ Femelle. 

“ Noir, lisee et luisante ; ooicolet rond ; f'oaille quadridentCe 
“ Nigra, levis, nitida ; thorace rotundo ; squama quadn- 
dentata. 

“ Long. 0 m 005-2 lig. £. 

“ Elle a presque le facies de la fourmi portepique. Le 
corps est d’un noir tres-Iisse, glabre et luisant La t£te 
a lea trois petits yeux lisses. Le coroelet est rond et 
convexe. L’6caille est triangulaire, avec quatre petites 
dents au sommet, dont les laterales plus basses. L’abdo- 
men est ov4-conique. Les pattes sont d’un rouge- 
brun, avec les tarses noirs. Les ailes manquent k 
I’individu que je d^cris et qui vient des lndes orientales, 
oil il a recueilli par Riche 11 fait partie de la collection 
de Bose.” 



Potyrharhw (Oyrtomyrma) rtutellata Lfttr. Worker. 
Part of head, thorax, scale, and scale enlarged. 


SjS. Black, shining, with the usual reticulation and very 
small punctures ; insertion of the antennae, trochanters, 
femora, tibi®, and claws blood-red; mandibles, antenn®, 
and tarsi black; knees blackish. 

Head broad, massive, broader than thorax, narrowed 
in front, rounded from eyes to posterior angles, which 
are distinct, posterior border emarginate; mandibles 
armed with rather blunt teeth; dypeus large, convex, 
anterior border projecting with a prominent toothy at 
eaoh comer; frontal area indistinct; frontal carinse 
raised with sharp edges, emarginate anteriorly and very 
slightly contracted posteriorly ; frontal furrow reaching 
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between the carinac for two-thirds of their length ; eyes 
large, very round and prominent. Thorax broad, massive, 
convex; pro-mesonotal suture deep and conspicuous; 
meso-epinotal suture faintly indicated; scale with four 
pointed teeth, the outer pair being the longer, the inner 
pair rather close together, nearer to each other than 
to the outer pair. The scale is slightly transversely 
striate on its anterior portion and the pleural region is 
slightly rugose, but this is more or less present in most 
of the species. 

Long. 5-5 mm. 

Described from an Indian specimen ( Wroughlon). 
Most of the examples in the Brit. Mus. Coll., are from 
Ceylon, the legs aie lighter and the teeth of the scale 
sharper and might be called var. ceylonensis nov. var. 
Emery gives for the distribution—Ceylon, Kanara, 
Hindo-China, Hindo-Malasian Isles as far as Now Guinea 
and Queensland ; but, as he justly remarks, the distribu¬ 
tion of the typical form is without doubt confined to a 
very small portion of these localities ; and probably 
to tho most oriental regions. 

Polyrhachis ( Cyrtomyrma) rastellata Latr. var. celebensis 
Viehm. Arch. f. Naturg. lxxix. p. 51 (1913). 

$. Front angles of the pronotum with the indication 
of a tooth. 

Locality. —Celebes. 

The above appears to be the whole of Viehmeyer’s 
description ! As he puts it in the section without toothed 
shoulders, and as he queries if the typical form has the 
thorax broadest in front, it would seem that this insect 
requires to be redescribed. 

Polyrhachis ( Cyrtomyrma) rastellata Latr. var. pilosa Forel, 
Rev. Suisse Zool. x. p. 527 (1902). 

“ M6tanotum sans trace d’6pines. Trfcs semblaMe & la var. 
debilis Emery, mais tout le corps asses abondamment 
pourvu de poils dresses fins. Qk et Ik mdme un pod sur 
toe pattes." 

Locality. —New South Wales (Froggatt). 

Forel gives this as a var. of levior, and he says the var. 
debilis Emery of levior is itself closely related to rastellata ; 
levior, however, as we have seen, has both the shoulders 
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and the epinotum well armed ; and debilu has the shoulders 
rounded and very small teeth to the epinotum. T consider 
botli to be good speoies. 

Polyrhachis ((Oyrtomyrma) raateilata Latr. var. fulalcora 
Mann. Bull. Mus. Compar. Zool. Harvard, lxiii. 
p. 389 (1919). 

$>. This variety agrees with raateilata , but the legs are 
very dark reddish brown instead of blood-red. This 
character is constant in a large series from many colonies. 
Long. G*5 mm. 

Locality. —Solomon Islands (Mann). 

A specimen in the Brit. Mus. Coll, from New Guinea 
agrees with cotypes from Mann. 

Polyrhachis (('yrtomyrma) raatellnta Latr. var. yorkana 
Forel, Arkiv f. Zool. ix. p. 110 (1915). 

This variety according to Forel differs from “ race 
levior Rog by the complete lack of teeth to the epino¬ 
tum. The centre teeth of the scale are shorter than in 
the typical form, and the head is broader behind. 

Long. 4-9-5-G mm. 

Locality .—CapeYork, Queensland (MjObcrg’s expedition). 

10. Polyrhachis (Oyrtomyrma) rnlumcnais Forel, Mit. Zool. 
Mus. Berlin, ii. p. 34 (1902). 

Entirely black. It differs from rastellala and evralvs 
var. goramcims by its larger size and especially by its 
much larger head, which is exceptionally broad and short, 
broader than long, and less narrowed in front. The eyes 
are placed a little more forward, and three distinct 
ocelli are present. There is a distinct suture between 
the mesonotum and tho epinotum. The teeth of the 
scale are larger than in rasteUata , but the lateral ones 
much shorter than in v. goramenaia. 

Long. 7 mm. 

Locality ,—Bismarck Archipelago. 

Stita’s P. rasteUata Latr. var. major from German New r 
Guinea is given as a synonym of ralnmemia For. 

11. Pdyrhachia (Oyrtomyrma) burmanensis , sp. n. (Fig. 8.) 

g. Black, shining, usual sculpture; legs dark brown, 
antennae and tarsi black, palpi light brown. 

Ann, db Mag . N . Hut . Ser. 11. Vol i. 


17 
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The head is considerably narrower than in rastellata, 
not much broader than the thorax, the anterior margin 
of the clypeuH projects much less, and the comer teeth 
are much less prominent; the teeth of the mandibles 



Pohfrhachis ( Cyrtomyrma) burnumtttisis, ap. n. Worker. 

Part of head, thorax, scale, and scale enlarged. 

are sharper. The thorax is more slender, not so massive, 
nor so convex ; the pro-mesonotal suture is narrower 
and less marked, the posterior part of the thorax is much 
rounded, and there is no trace of a meso-epinotaJ suture. 
The scale is considerably narrower; the teeth are smaller, 
the centre ones being longer than the outer ones. 

Long. 4-4 mm. 

Locality .—Upper Burma (ex (toll. Bingham). 

Type in Brit. Mus. Coll. 



Polyrhachis (Cyrtomyrma) mackayi, sp. n. Worker. 

Part of head, thorax, scale, and scale enlarged. 

12. Polyrhachis (Cyrtomyrma) mackayi, sp. n. (Fig. 9.) 

Black, shining, usual sculpture; legs dark brown, 
antennae and tarsi black, palpi light brown. 
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Head as in raatdlata , but not so broad, broader than in 
burmanenaia. Thorax not nearly so massive and broad as 
in raatdlata, but broader than in burmanenaia. Scale 
narrow as in the latter, but with smaller blunter teeth. 
Long. 4-7 mm. 

$?. Similar to the $, exoept the usual caste differences, 
but the shoulders are more rounded and the teeth on 
the scale are blunter. 

Long. 6-3 mm. 

Locality. —Mackay, Queensland (if. E. Turner). 

Type and $ type in Brit. Mus. Coll. 

13. Polyrhachia ( Cyrtomyrma) euryalue Smith, Proo. Linn. 
Soo. Lond. vii. p. 16 (1863). (Fig. 10.) 

£. “ Length 2J lines. Blaok, smooth, and shining; 
the thorax rounded above, not spined ; the outline when 
viewed laterally semi-circular; the legs obscure ferruginous. 
Abdomen globose; tho node of the peduncle with four 



Polyrhachis (Cyrtomyrma) euryalus Smith. Worker* 

Part of head, thorax, scalo, and scale enlarged. 

spines, the two inner ones shorter than the lateral pair, 
but all short and acute. Hab. Mysol.” 

Type in Hope Department, Oxford University Museum. 
In a ootype in the Brit. Mus. Coll, the legs are very dark 
brown, the antenna and tarsi black; the pronotum is 
broadest in the middle. 

Long. 6 mm. 

It is a smaller much more slender ant than raateUala. 
Locality .—Mysol (A. R. Wallace). 


17 * 
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Emery gives this species as a subspecies of rastellata, 
and the var. torriceUiana Viehm. as a synonym. 

Viehmeyer, Abh. Zool. Anthropl Mus. Dresden, xiv. 
No. 1 , p. 9, fig. 11 a (1912) says it comes very near to 
the var. goramensis Emery, but smaller and with much 
smaller teeth to the scale. In his table, however, Arch, 
f. Naturg. Ixxix. p. 51 (1913), he queries it as a synonym 
of euryalus Smith, but states that the teeth of the scale are 
longer than in V. goramensis Emery ! 

Polyrhachis (Cyrtomyrma) euryalns Smith var. goramensis 
Emerv, Ann. Mus. Stor. Nat. Genova. xxiv. p. 239 
(1887). 

4 . Emery says that this variety is larger than rastellata 
Latr., of which species he treats it as a variety, and that 
the lateral teeth of the scale are longer. 

Locality. —Isle Goram ( L. M. d'Albertis). 

PolyrhacMs (Cyrtomyrma ) e.uryalus Smith var. javam 
Viehm. Arch. f. Naturg. Ixxix. pp. 51-2, fig. 11 (1913). 

“ Mit euryala F. Sm. ( torriceUiana ) vergliohen : Sohlanker. 
Kopf hinter den Augen etwas mehr veregnt; Thorax 
sohmaler und etwas longer, nicht so hoch, von vom nach 
hinten fletcher gewolbt; abschiissige Flaoho des Epinotums 
nicht so steil, Winkel zwischen ihr und der Basalflaohe 
gr6sser. Zahne der Sohuppe wie bei rastellata. Skulptur 
wie bei der Unterart (—euryalus). Beine bis auf die 
Knie und Tarsen, Spitze des Fiihlersobafbes und das kusserste 
Ende der Geissel rot ; im tibrigen gl&nzend sohwarz. L. 
5-5 mm.” 

Locality. —East Java. 


14. Polyrhachis (Cyrtomyrma) ugiensis Mann, Bull. Mus. 

Compar. Zool. Harvard, Ixiii, p. 389 (1919). (Fig. 11.) 

Mann gives this insect as a subspecies of rastellata 
Latr., and writes: “ The specimens from the eastern Solo¬ 
mons represent still another form of this variable Bpeoies, 
characterized by the shorter spines of the petiole, which 
in some specimens have the lateral ones reduoed to mere 
angles, and in the colour of the legs. The femora and the 
tibisB are reddish brown, with the bases of the latter and 
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the tarsi black. The antennae are black, except the 
extreme tip of the last segment, which is brown.” 

Long. 5-6-6 mm. 

Locality. —Solomon Islands (Mann). 



Polyrhnchis (Cyrtomyrma) ugiensis Mann. Worker. 
Part of head, thorax, scale, and scale enlarged. 


15. Polyrkuchi8 (Cyrtomyrma) luctuosa Emery, Bull. Soc. 

Vaud. Sci. Nat. liv. p. 25 (1921). 

" Noire, pattes tendant au roux, absolument mate, den«6- 
ment et finement ponctu6e sur presque tout le corps et 
Bur les raembres; les mandibles, I’extn5mit6 et le dessous 
du gastre sont plus ou moins luisants. Pubescence tres 
courte et 6parse. Des poils dresses blanchAtrea, courts, 
sont semds sur la t6te et le gastre. Pareille pour la forme 
du corps & P. mstellala, mais le corselet est encore plus 
oourt et plus bossu. Les dents lat£rales de l’6caille ne sont 
gu&re plus longues que les m&liales. L. environ 6-5 mm.” 

Locality .—New Guinea. 

16. Polyrhachie (Cyrtomyrma) fomicata Emery, Ann. 

Mus. Stor. Nat. Genova, xl. p. 720 (1899). 

This ant, which Emery treated as a subspecies of 
rastdlata Latr., differs from the latter by the inner teeth 
of the scale being less high and aoute, and less distant 
from the lateral ones, It possesses a slightly metallic 
reflection, and the legs are often reddish, though darker 
than in the typical form. 

Locality. —Celebes. 
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6. Epinotum armed. 

17. Polyrhachis {Cyrtomyrma) lines, sp. n. (Fig. 12.) 

Black, shining; legs dark brown, anterior tibies 
lighter, antennae, coxae, and tarsi black, palpi yellow, 
daws red. Usual retioulation and small scattered puno- 
tures, but the epimera of thorax and base of front of 
scale almost rugosely punctured, the anterior portion 
of the latter transversely striate. 

Head transverse posteriorly, posterior angles distinct; 
mandibles finely punctured and longitudinally striate, 
the punctures large near the teeth, furnished with sharp 
teeth, the small tooth at the comers of the slightly pro¬ 
jecting anterior margin of clypeus small, but sharp and 
distinct. Thorax convex, anterior angles of pronotum 
rounded, broadest a little before the centre ; pro-meaonotal 
suture well marked, meso-epinotal suture faintly indicated ; 



Polyrhachin (Cyrtomyrma) lime, sp. u. Worker. 

Pert of head, thorax, scale, and scale enlarged. 

epinotnm armed with two short sharp spines projecting 
outwards and upwards; tho declivity of the epinotum is 
somewhat abrupt and about as long as the anterior surface ; 
ecale armed with four short teeth of about equal length, 
the centre ones nearer to eaoh other than to the lateral 
ones. 

Long. 6-2 mm. 

9* Similar to $, punoturation of head stronger; spines 
on epinotum and scale blunter. Wings dusky; ptero- 
stigma and veins yellow. 

Long. 7*6 mm. 
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Locality. —Dutch Now Guinea, Cyclops Mountains. 
Mt. Lina, 3600 ft. Five workers and three winged females 
taken by Miss L. E. Cheesman, February 1936. 

$ and ? type in Brit. Mus. Coll. 

18. Polyrhachis (Cyrtomyrma) emeryana Mann, Bull. Mus. 

Compar. Zool. Harvard, lxiii. p. 391, fig. 69 (1919). 

9 . A full description is given by Mann (/. c.): the epi- 
notal spines nearly straight, a littlo shorter than their 
distance apart at base. The inner pair of spines on the 
scale are triangular, as broad at base as long ; the lateral 
ones are elongate-triangular, acute, and four times as 
long as the inner pair. This species is near leonidaa Forel, 
but smaller, the meso-epinotum less oonvex, the spines 
smaller and more cylindrical, and the outer pair of spines 
on the scale very much longer in proportion to the inner 
pair than in that species. 

Long. 5 mm. 

Locality. —Malaita, Auki, Solomon Islands (Mann). One 
worker. 

19. Polyrhachis (Cyrtomyrma) wagneri Viohm. Arch. f. 

Naturg. lxxvii. p. 51, fig. 10 (1913). 

9 . Pure black and very Bhining; the epinotum armed 
with a pair of small teeth; the soale of the petiole ex¬ 
ceptionally broad, armed with two very short central 
teeth and long widely divergent lateral ones. 

Long. 6 mm. 

Viehmeyer says tliis species is near to leonidas Forel, 
but the head iB smaller posteriorly, the eyes more convex, 
the thorax more arched, and the pronotum shorter. 
He also compares it with levior Roger; but as he did not 
know what that species is like, it is of no value. 

Locality. —New Guinea. 

20. Polyrhachis (Cyrtomyrma) doddi, sp. n. (Fig. 13.) 

Blaok, very shining; insertion of antennas, trochanters, 
femora, tibiae, and claws red; palpi light brown; antennae 
blaok, with extreme apex of scape, and of the joints of 
funiculus, and tip of last joint, mandibles anteriorly, and 
teeth reddish; knees blackish ; tarsi black with extreme 
apex of joints reddish. The reticulation forms a more or 
less circular pattern ; the greater part of the sides of tho 



264 Mr. H. Donisthorpe on 

thorax and petiole are longitudinally striate, almost 
rugose. The whole body is covered with very short, 
extremely fine, scattered pubescence. 

Head rounded from behind eyes, posterior angles not 
marked, posterior border slightly emarginate, rather 
sharply narrowed in front; mandibles armed with rather 
blunt teeth ; clypeus not very convex, tooth at the corners 
of anterior border very small and not very prominent; 
a shallow furrow occurs behind the posterior border of 
the dyjieus and before the frontal area ; the latter quite 
undefined ; the frontal furrow reaches between the frontal 
carinffi, more than two-thirds of their length. Thorax 
considerably arched ; pronotum broadest in front with 
shoulders not so rounded as in raslellata ; epinotum 


13 


Polijrhavhi« {('yrtomyrma) doddi, sp. n. Worker. 

Part ot head, ihorax, wale, and aoalo enlarged, 

armed with two sharp spines projecting outwards and 
slightly downwards at apex ; scale armed with two short 
rather blunt teeth in centre, and with two sharp, longer, 
divergent lateral ones. 

Long. 4-9-6-6 mm. 

?• Similar to $ 5 , shoulders more rounded; teeth to 
epinotum and scale thickor. Wings yellowish; pterostigma 
and veins light brown. 

Long. 8 mm. 

Locality. —Queensland) E. P. Dodd). 

$ and ? type in Brit. Mus. Coll. 

21. Polyrhachis (CyrUmyrma) demangei Sants. Le Natu- 
raliste, xxxii. p. 284 (1910). (Pig. 14.) 

Thifl species is entirely black, including the legs, 
smooth and Bhining. The epinotum is armed with two 




265 


the Subgenua Cyrtomyrma Ford. 

Htrong teeth curving hack at the apex, and the soale 
with two long median teeth and two much lower, shorter, 
lateral teeth. 

Long. 4-5-6 mm. 

Santschi, who treats it as a subspecies of roatellatu Latr., 
says the antennae are a little thicker, the pronotum more 
elongate, and the lateral teeth of the scale are situated 
much lower and arc less separated than in that species 

Holythachitt {Cyrtomyrma) demunyei Santa. 

Scale after Santsohi. 

and in leonidas Ford. It differs from rastellata in having 
black legs, but Santschi, unfortunately, placed the latter 
in the section of his table “ Enti&rement noire/' He also 
says this form is intermediate between levior and leonidas , 
but, as was the case with Viehmeyer, he did not know the 
former species. 

Locality .—Tonkin. 



Polyrhachi# (Cyrtomyrma) dtbili# Emory. Worker. 
Part of head, thorax, scale, and scale enlarged. 


22. Polyrhachis (Cyrtomyrma) deJbilis Emery, Ann. Mus. 
Stor. Nat. Genova, xxiv. p. 240 (1887). (Fig. 15.) 

Emery gives this spedes as a var. of lemor Rog., 
from which he says it differs in the fact that the spines 
of the epinotum are reduced to very small teeth. Emery 
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also did not know levior, which he thought had rounded 
shoulders, whereas, as we have seen, that species has 
strongly toothed anterior angles to the pronotum. He, 
however, said it was doubtful whether to refer his var. to 
levior or rastellata. He gives the locality as New Guinea, 
Fly River (L. M. d’Albertis) ; Aru (Beecari). 

A form from Papua was namod v. debelis for us by the 
late Professor Wheeler. As, however, it has nothing to do 
with levior and differs considerably from rastellata, it 
would seem best to describe it moro fully under the name 
of debit is Emory. 

Black, shining, with the usual reticulation; legs and 
palpi very dark brown ; insertion of the antennae and apex 
of trochanters reddish brown; antenna black. 

Head narrower than in rastellata ; elypeus not very 
convex, anterior border not projecting with very small 
teeth at the comers, posterior border distinctly emarginato 
in centre. Thorax considerably arched ; pronotum with 
shoulders rounded, considerably narrower than in rastel¬ 
lata, with more sloping shoulders ; epinotum armed with 
two small sharp * teeth (evidently longer than in toagneri 
Viehm., according to Viehmeyer’s figure); scale with 
similar but Blightly longer teeth than in rastellata. 

Long. 6-6-6 ram. 

9. Similar to but the shoulders are more rounded, 
the teeth of the epinotum reduced to small tuberoules, 
those of the scale blunter. Wings yellowish; pterostigma 
and veins light yellowish brown. 

Long. 7-7 mm. 

Described from a number of workers, one winged female, 
and one deeilatod female (the queen) taken in a nest of 
leaves woven together with silk at Mafulu, 4000 ft., 
Papua by Miss L. E. Cheesman, xii. 1933. Males were 
also present in the nest. Miss Cheesman swept off herbage 
a number of workers of the same species at Kokoda. 

Polyrhachis ( Cyrtomyrma ) debilis Emery var. johnsoni 
Mann, Bull. Mus. Compar. Zool. Harvard, lxiii. p. 390 
(1919). 

“ Resembling Isevior var. debilis Emery in having on 
the epinotum a pair of distinct, though very short and 

* The size of these teeth vanes, being considerably reduced In some 
specimen*. 
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small spines. It is much larger in size than debilia, 
and the legs are uniformly dark brown, almost black. 
The thorax is evenly arched, much as in leonidaa Forel, 
and the epinotal declivity in profile is straight.” 

Long. 7 mm. 

Locality. —Solomon Islands {Mann). “ One colony was 
found in a silk and carton nest on a palm leaf.” 

Mann treats this as a var. of raetellatu, but it is evidently 
a var. of debilia , but larger. In the co-types in the 
Brit. Mus. Coll, the legs are lighter than in debilia, and the 
teeth to the epinotum are shorter, being almost tubercules. 
The latter character, however, probably varies as in 
debilia, 

23. Polyrkachia (Cyrtomyrma) leonidaa Forel, Mit. Zool. 

Mus. Berlin, ii. p. 34 (1902). (Fig. 16.) 

Black ; antennae, coxae, tarsi, mandibles, base of tibiae, 
and hind border of the segments of the gaster brown ; 
femora and tibiae (except base) dirty yellowish or reddish 
yellow. The clypeus is flat and slightly concave from 
apex to base ; the pronotum is only weakly arched from 
apex to base. The-scale has a perpendicular hind surface, 
which is dull and somewhat strongly wavily striate 
reticulate. 

Long. 6-6 5 mm. 

Forel compares this species to raatellata and levior to 
which he says it is nearly related, especially to the latter. 

^' 6 

Polyrhachis {Cyrtomyrtm) Itottidas Forel. 

Scale after Santechi. 

As, however, he did not know what this species was like, 
his comparisons with it are useless. 

The head is narrower behind, the eyes are larger, the 
thorax is much longer and much less arched. The 
epinotal teeth are said to be broader and a little shorter 
than in levior, the scale is said to be like that of levior, 
but thinner; and its four little teeth are all distinctly 
bent back in the form of a claw. 

Locality ,—Bismarck Archipelago. 



268 


Mr. 0. B. Thompson cm the 


XXIX .—The Piaget Collection of Mallophaga .—Part II. 
By (Jordon B. Thompson. 


(Continued from Ann. <5r Mag. Nat. Hist. 1937, ser. It), vol. m. p. 27.) 


Species. 

' No. of 
specimen* 

| in B.M. 

1 No. 
of 

1 slides. 

Hosts. 

Colpoceptudum abiimindkPiogpt. 
C. acukatum P. 

3 9?.4<W. 

4 

, Gnu) kucauchm (Japan). 


. 1 

Colymba iriditorquia. 

0, affine Nitzsch. 

1 4 9?, 1 (f. 

1 

! » 

1 

Totanua latiroetris. 

Totanua ochropua. 

(\ atbidum Giobel. 

6 V?. 1 <?• 

1 3 

Colymba phaaioneUa. 
Phaeianua torquatua. 

“ Pigeon domestique." 

(!. unyulaliceps Piaget. 

I V. 1 <J- 

1 

1 Fregota minor. 

C. uasimik Piaget. 

3 ??» 2(Stf. 

3 

1 Grua mexienna. 

(7. (drojomatum Piaget . 

4 VY. 1 &■ 

1 3 

Grua antiqrn. 

V. atrofaadatum var. Piaget. 

«99.«<j< i- 

5 

Grua pavonim. 

Balearicn pavonitiu , 

C, biaeriatum Piaget. 

8 9V, 3 <M. 

3 

Gracula Jamaica. 

V. caataneum Piaget. 

3??. 3<*<J. 

3 

Cygnns atratua. 

C. caudatum Giebel . 

7 VVf 3 <$<$. 

4 

1 

Recurviroatra avocetta. 

Vultur tenuirostris, 

Harpygia guinetm*. 

C. caudatum var, aetosa Piaget.. 

2 9V. 

1 

Helotaraua ecaudatua. 

C. caudatum var. major Piaget .. 

4 9V. 2 (J<J. 

2 

Gypogtranus eerpentariua. 

V. caudatum var. longipes Piaget. 

4 W* 3 <«. 

3 

j Chunga burweiatori. 

C. ciliatum Piaget . 

1 V, 1 (?■ 

1 1 

TalkgoUua novaaguinesB. 

C. craaeipea Piaget. 

IV. 1<J. 

1 

j Sterna poUocera. 

C. diaaimik Piaget. 

1 9. 1 $. 

1 

Mihma &gyphacua. 

C, dieaimile var, major Piaget... 

3 99, 3 J<J. 

1 3 

Haliaetua kucogaater . 

C. ekhgatum Piaget. 

3$9.3<M. 

3 

Pyrrhocorax alpinua. 

C. eurygaeter Piaget. 

3 99. 2 <J<f. 

2 ! 

Leptoptilue argala. 

C. femoratum Piaget . 

4 9V. 2<J(J. 

2 i 

Mycteria americana. 

V. Jtavescens Nitzseh . 

12 99, 8<J<J. 

8 

Baliaetua kucogaater. 

Striae nivta . 

Oircatue cinereua. 

Baliaetua atbiciUa, 

Haliastur indue. 

C. fuecipe* Piaget. 

>9. 

1 

Larue domivicanua, 

C . fuscanigrum Giebel . 

C, graeik Piaget. 

3V9. 

3 

Ibis nuktnocephafa . 

i$. 1<J. 

1 

Plataka kucorodia. 

C. grandicep a Piaget . 

19. 13. 

1 

Hsmatopue oetrakgua. 

V, grandiceps var. Piaget . 

3 9V. 

2 

Pluvianua aegypHcua. 

Bemicfa brenta. 

C. heterosoma Piaget . 

8 99. 8<?<J, 

2 imm. 

7 

Phamicopterua ontigorum, 
Phcenicopterua ruber. 

C. hirium Rudow . 

1 9, 1 3- 

1 

Buoeroa coaaidiac. 

C. importunum Nitzseh . 

899.6<f<J. 

5 

Arcka minuta. 

Ardea dnerea. 

t ..- 

— — 

. - J 

- _ — _ 

* Only the male is mentioned in the original description. The specimen in the 
collection is undoubtedly a female. 
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Species, 


No. of 
specimens 
in B.M. 


C. importmum var. major Piaget. 

C, inoisum Piaget. 

C. latifasciatum Piaget . 

C, leptopyyus Nitzsoh . 


2 99.2M- 

i?*. 

*99. 


J No. 

1 of Hosts, 

i slides. 


2 I Ardea garcetta. 

1 | Phaeton flavirostris. 

1 ( Rhynchops flavirostris. 

2 Jbia peregrina. 

I Ibis melanocephalo. 


C. hngipes Piaget.. 

C. maculatum Piaget 
C. majus Piaget ... 

(). maurtm Nitzsch 
d. minids Piaget.... 


2 ?$, 2 imra. j 

4 9 ?.**f- 
IV. I 

3 9?, 1 <J. | 

4 99 . l <J. j 


C. nmum Piaget ... 
(\ notatum Piaget... 
C. obscurum Oiebel .. 
C. occipitale Nitzach 
0. ochraceum Nitzsch 

0. padiygaster Oiebel 
C. pachypus Piaget . 
C. pallidum Piaget .. 
C. parviceps Piaget . 

C. patellatum Piaget.. 
0. pmkiUalum Piagot 


19. 

4 99 .*<M. 
l<f. 

1 9. l rf. 

6 VV» 4 

2 imm, 

a 99. a a*. 

i at. 
aw. i a. 
4?9.aaa. 

3 imm. 

4 99 .»aa. 

i v.aaa. 


C. pilosum Piagot. 

0. pungent Piaget . 

(7. pturfufotom Piaget. 

C. pustulosum Piaget. 

0 . Nitzsch ... 

0. smioinctum Rudow . 

0. setosum Piaget. 

C. epinosum Piagot . 

C. spimdostm Piaget. 

0. subaquak Nitzsch .. 


• 9?.aaa. 

1?. 

19. 

2 99.2 aa* 

I9t 

* 99 . 2 <J<f. 

« 99 .*<W. 


19,1 (J- 
19,1 <?• 
8 99 . »<f. 


C. tubfirmxsem Piaget 


2 99 , 1 a. 


o 


3 

1 


3 


o 


1 

2 

l 

1 

7 

3 

1 

1 

4 


2 

2 


3 

1 

1 

2 

1 

3 
5 

1 

1 

4 


2 


Eclectus puniceus. 

1 Coracopsis nigra . 

Caraoara bmsilicnsis. 

' Megapodium rvbripe* var. 

| dupmeyi. 

Sterna nigra. 
tftema anglica. 

J &tda pwcatra (? spelling). 
Megapodium ruiripes var. 
I freyoineti. 

| Megapodium rubripes var. 

gifeerfi. 

Lams carnw. 

Dieholophus cr is tat us. 

AnastowM* lamelligerus. 
i Vanellus crietatus. 
j tftema anglica, 

Pandion haliaUus. 

Prion ites brasiliensis. 

I Plictolophus moluccetisis. 
Jximprotomis aznexis. 

! Lamprotomis sp. ? 
j Nutncnius arquatus. 
j Ibis rubra. 

Ibis cristata. 

Palamedea cJuivaria. 

Calorais panayensis. 
Cypogeranus cirratus. 
Machetes pugnax. 

Ciconia alba, 

Corvu* smpukUus. 
Dieholophus cristatus. 
Oathartes gryphus. 
Francolinus capensis, 

Limosa melmura. 

Corvus oorone. 

Coma monedula, 

Coma corax. 

Platalea leucorodia. 
Xenorhynchue smegalensis. 


* The male only was described by Piaget, but the only specimen in the collection 
is almost oertainly a female. 

+ A female Is mentioned in the original description* but there is no female in the 
collection. 

t A male is mentioned by Piaget in His monograph, but there is no male in the 
collection, 
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On ihe Piaget Collection of Mallophaga. 


I No. of j No. ! 

Species. specimens of Hosts. 

I in B.M. slides.| 

mbpachygeuter Piaget.I fi ?¥, 1 <f- ® 1 titrit ptmmna. 

I Stria: flommea, 

I Strix nootua. 

C, suhpeniciUatum Piaget. 3 ?2, 3 Sd- f 4 ] I bit hagedasch, 

j Ibih JakineUa. 

C. sulcatum Piaget. 1 9 *. 1 I Sterna nigra. 

C. temporal? Piaget .I 19- 1 Macrogloesus atenimus. 

C. Hlnale Piaget .j 5 9V, 6 3 $• ! fi Tantalus smegalensis. 

, Mycteria senegalensis. 

C. trieinctum Nitzsch.' 1 9. 1 <J. 1 Milvue a<er. 

(\ trunaculatum Piaget.i 5V9, 4 Platycmus pallioeps. 

I Platycercus oarrabandi. 

C. trispinum Piaget. 4 $9, 3 3 I Theristicus caudatuft. 

C. trochioxum Nitzsch. 3 9$, 2 <$<f. 2 1 Ardea purpurea. 

j , Ardea stellans, 

C. trochioxum var. minor Piaget. 6 9$, 4 (ftj. 4 i Ardea russata. 

V. trmcatum Piaget . 1099. ? deft*! 8 ' Qrua antiqua. 

1 Qrua carunculata. 
j Qrus mejcicana. 

C. umbrinum Nitzsch . l<Jt- 1 Tringa subargmta. 

C. unisoriatum Piaget . 3 99» 1 d* 3 llecurvirostra avocetta . 

0. zebra Nitzsch . 3 99* 2 dd* | 3 I Ciconia alba. 

Nttzschia burmeisteri Denny- 2 99. I 1 , Cypselus apus. 

N. pulicaris Nitzsch. 3 99# 4 dd* j 5 | Cypselua opus, 

4 imm. 

Trinoton compurcatum Nitzsch . 8 99* & $3- I 9 Cygtius musicue, 

{ i Cygnus atratus. 

T. continuum Piagot . 4 99, 3 dd# 5 1 " Oie domestique ” 

3 mun. | 

T. femoratum Piaget . 19. 1 Phmkopterus antiquorum. 

T. lituratum Nitzsch . 19 . 1 Dendroeyenus arboreus. 

T. lituratum var. intermedium jj 1 9* 1 Anas rcyad, 

Piaget. 

T, luridum Nitzsch . 9 9?, 1 d* 6 Anas clangula. 

Anas querquedula. 

Anas oreooa. 

Anas acuta. 

“ Canard da Caroline/’ 

T> spinosum Piaget . 2 ||. 2 Martooa penelope, 

Eureum cimicoides Nitzsch. 19. 1 Cypsehts opus. 

Lsmobothrion marginatum 299 . 1 Ckdlinula hsmatopus 

Piaget. (Celebes). r 

L. giganteum Nitzsch. 1 9, 1 d* 1 Faloo HmimctUus. 


• Only the male iB mentioned in the original description, but the specimen in the 
collection is almost certainly a female. 

t Also a slide, with two specimens, bearing two names on the label, i. C. trim• 
oatum P., & and C. thoraoicum, 9, from Qrua antiqua. 

{ Piagot mentions the female and specimens from other hosts in the monograph, 
but only a single mate is contained in the collection. 

| This var. is treated as a distinct species by Piaget in his monograph. 

II Females are mentioned in the original description, but them am none in the 
collection, 
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Specie*. 

No. of 
specimen* 
in B.M. 

No. 1 
; of 
slides,| 

Host*. 

L, 1 hattipts Nitzach . 

L, Utticolk Nitxach . 


1 1 , 

Falco tinnunculus. 

6 T imm. 

1 2 1 

Falco subbuteo. 

L. pallidum Piaget. 

i$ 

(in pieces). 

i 

1 

lb\8 ohvacea. 

L setigerum Piagei . 


2 

Ibis caymnmsis. 

titan Piaget . 

S 99. 

2 

Milvus mtolius. 
Polyborus vulgaris. 

Physostomutn agonum Nitzsch .. 

19. 

1 

Sylvia rubccuh. 

P.fasdatum Piaget. 

1?. 

1 

Lams (ttyerUatus. 

P. inkrmediwn Piaget. 


1 2 

BombyciUa gamila, 

“ LamprotortttsP 

P, longctarmtum Piaget. 

i$. 

; i 

P. macuUtium Piaget. 

J 9. 

i 

Aptemu v crissokucus. 

P. mystax Nitzsch . 

1 9.1 <f. 

I i 

Turdus pilaris. 

P. thoracicum Piaget. 

!<?. 

i i 

i 

Centropus eurycercus. 


| To be continuod.] 


XXX. —Trichoptera collected in Morocco by Messrs. K. H. 

Chapman and 0. A. Bisset. By Martin E. Mosely. 

All the conditions of tho various ranges of the Atlas 
Mountains would appear favourable for a rich and varied 
Triohopterous fauna, which, however, still remains com¬ 
paratively unknown. 

The collections brought home by Messrs. Chapman 
and Bisset are therefore of importance as well as of 
interest, since no fewer than seven new records are added 
to the somewhat meagre total, three of the seven being 
of species new to soienoe. 

In addition to these seven species the collections 
contain a long series of Hydropsyche pdlucidvla, a species 
whioh has already been recorded and is almost universally 
distributed throughout European regions, extending to 
the Mediterranean islands and even into Asia and Asia 
Minor. 

A single example of Mesophylax aspersus was taken. 
This insect is new to the Moroocan list, and is generally 
regarded as a cave-dweller. 

A single example also of Tinodes women was taken, 
also a species with a very wide distribution, and two or 
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three examples of Leptocerus cinereu w, aH widely known 
as the above-mentioned species. 

Mention should also be made of a single Hydropsyche 
omatula, which differs slightly from the British pattern 
but shows no particular differences from examples found 
on the continent, stretching into Asiatic Russia. 

The new species include a Hydropsyche , a Tinodes, 
and a Psychomyia, the last-named having been taken in 
considerable numbers. 


Limnophllidse. 

Mesophylax aspersvs Ramb. 

A single female of this species, often cave-dwelling, 
was taken. Tt bears the data Great Atlas Mts.; Ijoukak, 
vi. 1936. 

Leptoceridffi. 

Leptocerus cinereus Curt. 

Two or three examples, both male and female, wero 
taken at Middle Atlas Mts. : Aguelman Sidi ou Moham¬ 
med, 6600ft.. ix. 1935 ; and Great Atlas Mts. : Timhadit, 
5000 ft., ix. 1935. 

Hy dropsy ehldae. 

Hydropsyche pelhtcidvla Ourt. 

Numerous examples of both sexes were taken at Great 
Atlas Mts. : Ijoukak, 3900 ft., vi. 1936 ; and Great Atlas 
Mts. : Amizmiz, 3260 ft., 30. v. J936. 

Hydropsyche orna,tula McLaohl. 

A single male was taken at Middle Atlas Mts.: Meknes, 
vi. 1936. 

It is rather paler than is usual in the British examples ; 
the peniB is much dilated along the lower margin, and 
there are slight lateral dilatations, neither of which are 
found in the British insect. J have, however, seen 
similar examples, sent to me by Martynov from Russia. 
French examples aUo show some resemblance to the 
Moroccan form. 

Hydropsyche timha, sp. n. (Figs. 1-3.) 

Wings yellowish grey, very broad at their apices, and 
with the usual Hydropsyche pattern ; eyes of the male 
normal in size, 
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Genitalia , —The dorsal plate terminates in a pair of 
triangular lobes with an excision between ; side-pieces 
of the ninth segment produoed in rounded angles ; penis 
from the side slightly dilated along its lower margin 


Fig. 1 . Fig. 2 . 




Fig. L—Genitalia, dorsal. 

Fig. 2.-—Ditto, ventral, 

Fig. 3.—Ditto, lateral. 

towards the apex, whioh is dilated on its upper margin ; 
from above, the apex is fexcised, and there are lateral 
dilatations at the point where the lower margin is dilated ; 
Ann, <k Mag. N, Hiet, Set, 11, Pol, i. 18 
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there are two little triangular processes at the apex 
on its upper surface; inferior appendages two-jointed, 
terminal joints from above, with the apices much dilated, 
margins obliquely truncate. 

Middle Atlas Mts.: Timhadit, 5000 ft., ix. 1935, 4 
2 ; Oumer Rebia, 2000 ft., 26. v. 1934, 1 $. 

Type, cJ, and paratypes, ^ & 9, in the collection of the 
British Museum. 

Oheumatopsyche sp. 

A single female species of this genus was taken at 
(Ireat Atlas Mts. : Ijoukak, 3900 ft., vi. 1936. 

1 refrain from giving this insect a name, as it is not 
as yet possible to give intelligible descriptions in this 
genus from the female sex. 

Psychomyidse. 

Tinodes waeneri L. 

A single male was taken at Middle Atlas Mts- : Meknes, 
vi. 1936. 


Tinodes maroecana, sp. n. (Figs. 4-7.) 

The insect is pale yellowish or cream-colour ; head and 
body ochraceous. 

Genitalia, <?.—The apical margin of the ninth segment 
broadly and triangularly produced ; superior appendages 
long and slender, uniform in width both from above 
and from the side; upper penis-oover from above, 
furnished with two pairs of spines, divergent towards 
their apioes, one behind the other; penis membranous, 
with a single spine at its apex; inferior appendages 
two-jointed and branched; basal joint very stout, with 
a long slender branoh arising from its upper and inner 
margin near the base, directed distally; from above 
the apices of these branches are narrowed to acute points ; 
the apex of the lower branch is exoised, and set in the 
excision is a short, stout second joint with a slightly 
hooked inner margin at its apex, seen from beneath; 
from the side, there appears to be a ridge along the upper 
margin, produoed at its distal end in a projecting Up; 
the lower part of the ninth segment is somewhat produoed. 

Great Atlas Mts.: Mouldirt, 5300 ft., 13, v. 1936; 
Ijoukak, 3900 ft., vi. 1936, 
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Fig. 5. 
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Type and paratypes, in the collection of the British 
Museum. 

The species is allied to Tinodea unicolor Piet. 

Paychomyia bifurcata, sp. n. (Figs. 8 & 9.) 

Insects closely resembling Paychomyia uaitata McLach.; 
differing very slightly in the neuration of the anterior 
wing and in the form of the inferior appendages. 

In uaitata the forkB of the appendages are very slender, 
the outer being longer than the inner; in bifurcata the 

Fig. 8. 



Ptyehomyia bijurcutti, «p. n., <J. 
Fig. 8.— Wing*. 

Fig. 0.—Genitalia, ventral. 


forks are broader, approximately of the same length 
or the inner Rightly the longer; superior appei 
with widened, blackened inner edgeg, as in usitata 
^anterior wing : 3-5 mm., $ 3 mm. 

Middle Atlas Mts.: Timhadit, 5000 ft., ix. 1935; Great 
Atlas Mts.: Mouldirt, 5360 ft., 13. vi. 1936 • Iioukak 
3900 ft., vi. 1936 (K. H. Chapnwm), ' 9 
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Typo, S, paratypes, and $?, in the oollection of the 
British Museum. 

There are two $ paratypes in the Vienna Museum 
bearing labels “ Andalusia, Algeciras, 12-20. v. 1925 
(Dr. Zemy leg.); Middle Atlas Mts., Meknes, vi. 1936.” 

A List of Trichopte-ra recorded in Morocco. 

(* Taken by Megan. Chapman and Uiaaet; t new records.) 

Limnophilidse. 

*f Mesophylax aaperaua Ramb. 

Stenophylax permistua McLaehl. 

Serieostomatid®. 

Schixopelex festiva Rami). 

Leptooeridse. 

*-\Leptoceru# cine.re.ua Curt. 

Adicella rnaura Navds. 

Triaenodee aUuaudi Navas. 

Setodea acuta Navds. 

- montana Navas. 

Hydropsychldee. 

*Hydropayche pdluciduUi Curt. 

- fvlvipe8 Curt. 

*f—- - omatula McLaehl. 

- maroccana Navas. 

-- fezana Navas. 

- fenzana Navds. 

- mauri Navds. 

-- timha, sp. n. 

Cheumatopayche sp., ?. 

Piyehomylda. 

*t Tinodea waeneri L. 

- maroccana, sp. n. 

*t Paychomyia bifurcata, sp. n. 

Rhyaeophilld*. 

Rhyacophila atlantica Navds. 

-- ortma Navds. 
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Mr. G. E. J. Nixon on new Tolenomiiue. 

XXXI.— Three new Telenomina. By G. E. J. Nixon, B.A., 

Im perial Institute of Entomology, British Museum 

(Natural History). 

In the following short paper I am bringing forward an 
interesting new genus and also a new species of Telenomna 
(.Ahoteus ), for which an early determination has been 
requested. 

The typos of the new species are in the British Museum. 

Subfamily Tbusnouzn 
Nakdo, gen. nov. 

jy.—Antennaj of 12-segmented, of 9 11-segmented ; 
funiele segments 5-9 in not transverse; antennal club 
in V 3-segmented, funiole 6 being very distinctly nearer 
in size to 5 than to 7. Frons somewhat flattened, but, 
between the lower margin of the eye and the antennal 
insertions, bulging downwards, and producing a con¬ 
formation of the head which results in the actual points 
of insertion of the antennse together with the clypeus 
lying in a plane more or less at right angles to the greater 
surface of the frons ; an approach to this condition is 
seen in Plalyfelenotnue, as interpreted by me in P. hylas 
Nixon (1935), but the shape of the head is entirely 
different from what occurs in Microphanurus, Telenomus, 
and its subgenus Aholcua ; in these three segregates the 
points of insertion of the antennas, the clypeus, and the 
frons itself lie on the same even curve. Mandibles short, 
forming a more or less beak-like projection which is 
directed backwards and downwards. 

Thorax markedly flattened, in one species strongly bo. 
Posterior dorso-lateral margins of the pronotum extending 
on to the dorsal surface of the thorax, where they are 
readily visible from above; in this respect Nardo 
differs from Plotytelenomue, which it otherwise Strongly 
resembles in the structure of the thorax, Mesonotum, 
scutellum, postsoutellum, and the dorsal surface of the 
propodeum lying in the same plane. Scutellum strongly 
transverse. Postscutellum showing as a shining un- 
scuiptured band. Propodeum having a dorsal surfaoe 
about as long as the scutellum and with a fine central 
groove. Fore wings very narrow, the fringe very long; 
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stigmalis very short; marginalia very long, about 4£ 
times as long as the stigmalis; hind wings exceedingly 
narrow, parallel-sided beyond the nervature, their fringe 
about 2| times as long aB their greatest width. 

Abdomen very much flattened, at least twice as long as 
wide. 

In referring this genus to KiefFer's monograph of tho 
Telenominae, it is necessary to compare it only with 
Aradophagua and Plalytelenomus, on account of the 
flattened form which all three genera possess. On account 
of the venation Nardo is unlike Platytelenomua but like 
Aradophagua ; the resemblance to the latter genus, 
however, ends here, for Aradophagua seems to be a very 



different looking insect and has 12-segmented antennae 
in both sexes. The resemblances between Nardo and 
Platytelenomue have been touched on in the generic 
description of Nardo ; a very determinate difference is 
to be found in the venation, which alone makes Nardo 
a distinct and very characteristic genus. 

Type of the genus, Nardo cumseus, sp. n. 

Nardo cumteua, sp. n. (Fig. 2,6 & c.) 

?.—Legs entirely, antennae except apical three seg¬ 
ments (which are dark brown) pale honey-yellow. Abdo- 
men yellowish over roughly its basal half, but brown 
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elsewhere, the brown part being paler than the head and 
thorax. 

Head, seen from the side, strongly flattened; seen 
from above, in such a way as it appears shortest, about 
3j times as wide as its greatest length ; seen from in front, 


Fig. 2. 



Nardu oumteus, up. n. 

(a) head of y, from in front; (6) body of ?, dorsal; 

(c) body of ?, lateral. 

it is distinctly transverse (fig. 2, a). Frons alm ost every¬ 
where smooth and shining. Face between the antennal 
insertions produced to fonn a sharply pointed triangular 
projection, which is strongly flattened. Antenna (fig. 3,c). 
Vertex with some very fine sculpture. Clypeus feebly 
convex. 
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Thorax strongly flattened dorso-ventrally, all its 
dorsal sclerites lying in the same plane and being separated 
by fine sutures. Mesonotum smooth and shining more or 
less everywhere, angularly narrowed in front to fit into 
the notched vertex. Scutellum very short, smooth all 
over. Dorsal surfaoe of the propodeum a little longer 
than the scutellum, virtually smooth everywhere. Fore 
wings (fig. 1, a). 


Kig. 3. 



Nardo phwax , up. n. (a) antenna of <J ; (6) antenna of 
Nardo cutnmw, sp. n. (c) antenna of V i W antenna of J. 


Abdomen dearly widest beyond the middle, a little 
less than twice as long as its greatest width, about 7 : 4. 
The abdomen is very constant in shape and the relative 
positions of the tergites in the material examined. Ter- 
gite X twice as wide apieally as its medial length, evenly 
striated all over; 2 longer thaii wide, about 5:4, its 
apioal margin rounded, evenly striated over about its 
basal half, 
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Pig. 4. 



Nardo pbmnx, gp. n. (a) body of ?, dorwd ; (b) body of 4, lateral; 
(c) genitalia of d. 

Tefonomu* (Ahokm) phtgeu*, up. n. (d) genitalia of <J. 

Nardo cum&u*, ep. n. (*) genitalia of <J. 
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cJ.—No trace of a process between the antennal in¬ 
sertions as in the V- Antennae shorter than in the following 
species; funicle segments 5-9 only a little longer than 
wide (fig. 3, d) ; in this respect the funicle approaches 
more closely than does that of the following species, the 
typical form of the antenna of male Telenomua. Genitalia 
(fig. 4, e). 

Length. JVi *9 mm. 

Punjab : Lyallpur ( R . Nath) ; series containing both 
sexes, bred Sept. 1936 from eggs of the Hemipteron 
Macropea excavotua Distant. 

Nardo phseax, sp. n. (Fig. 4 , a & b.) 

V.—Black. Antennae (except club, ot which the seg¬ 
ments are brown), logs and abdomen (except the extreme 
lateral margin of each tergite) pale honey-yellow. The 
abdomen tends to be a little richer in colour than the 
legs. The dark lateral margin ol the tergites is brown. 

Head seen from in front markedly transverse, with its 
upper and lower sides roughly parallel. Frons in greater 
part smooth and shining; on the downwards bulging 
surface between the lower inner surface of the eye and the 
antennal insertions there is some fine sculpture. Vertex 
deeply notched behind and with a fine medial cleft which 
reaches nearly to the anterior ocellus ; surface of vertex 
finely and somewhat vaguely scaly-reticulate. Clypeus 
conically raised. Antenna* (fig. 3, b) arising from the 
lower side of the head owing to the peculiar formation 
of the frons ; funicle 1-5 subequal. 

Thorax somewhat flattened above, all its dorsal sderites 
lying more or less in the same plane. Mesonotum 
narrowly angled in front, in far greater part, smooth and 
shining, but with some microscopic sculpture towards 
the sides. Scutollum unsculptured. Dorsal surface of 
the propodeum slightly shorter than the scutellum, 
smooth, except for some puncture-like depressions along 
its posterior margin; the central groove is very fine. 
Fore wings (fig. 1, b). 

Abdomen variable in length according to the degree 
in which the tergites are exserted; in the (probable) 
normal condition it is about 2$ times as long as its greatest 
width, about 11:4; in individuals in which the tergites 
are much exserted it can be fully four times as long as its 
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greatest width. Tergite 2 with uomo fine striations at 
its extreme base. Ovipositor clearly visible through the 
pale integument of the abdomen. 

o'. —Antennee (fig. 3, a) : funicle 5-9 subequal in length, 
very distinctly longer than wide. Genitalia (fig. 4, c). 

Length, -9 mm.; ?, 1-11 mm. 

Punjab : Lyallpur (R. Nath) ; series containing both 
sexes, bred Sept. 1936 from eggs of the Hemipteron 
Macropes excavatus Distant. 

This and the preceding species are widely different 
from each other in the female sex, but less so in the male. 
The shape of the head will readily distinguish the latter. 

Tklknomus (Aholcits). 

Telenomus ( Aholcus) phegeus, sp. n. 

$.—Black. Antennas virtually black throughout. Legs: 
femora black; tibiae and tarsi brownish, the former 
sometimes suffused with darker colouring. 

Head a little wider than the thorax, about 5 : 4 (fig. 5,/). 
Frons, as is usual within the genus, smooth and shining 
over most of its surface; along the inner eye-margin 
the smooth surface is interspersed with small, sharp, 
widely separated, setiferous punctures. Between the 
lower inner side of the eye and the antennal insertions 
the surface has a fine vague sculpture which shows a 
more or less transverse tendency. Eyes occupying 
virtually the entire lateral surface of the head, the head 
behind them being cut away almost at right angles to the 
long axis of the body. Shortest distance between the 
eyes slightly greater than their width as measured from 
above, 6 : 5. Antennee (fig. 5, d) : ffunicle 1 nearly twice 
as long as 2; 2 not longer than wide; club distinctly 
4-segmented. Vertex rather sharply angled between 
the ocelli, its surface between them with the usual vague, 
mote or less scaly-reticulate sculpture. Occipital margin 
lying well below level of vertex, so that the latter has a 
well-developed declivous surface. 

I Thorax : mesonotum evenly and rather strongly convex, 
feebly shining, its sculpture weak and indefinite and with 
no dear indication of fine punctures (x 40); on its poste¬ 
rior third it is considerably more shining and almost 
smooth. Soutellum, as is usual within the genus, entirely 
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smooth. Postscutellum with a central rugose swelling. 
Fore wings : venation blackish, sharply defined through¬ 
out ; fringe at widest part of hind wing almost exactly 


Fig. 5. 



(a, 6, e) front, middle, hind leg respectively of <J : (d) antenna of $ ; 
(e) antenna of 3 ; (/) head and thorax, dorsal, of ?. 


half as long as the width of the wing there. Legs : basal 
segment of middle tarsus only about 2} times as long 
as wide; in all the other African species I have dosoribed 
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except anatea (1937) this segment is about four times 
as long as wide. 

Abdomen distinctly longer than wide. Tergite 2 as 
long as wide and with a costate furrow at base. 

cJ.—Unlike the $ in that the femora, especially the 
middle ones, are very much swollen (fig. 5, a, 6, c); the 
middle tarsi, too, are very short. Antenn® (fig. 5, e). 
Genitalia (fig. 4, d) distinctive and unlike that of any 
other species f have described either from Africa or 
Asia. 

Length, -9 mm. approx. 

S. Africa : E. Transvaal (Vossman’s Beacon) (F. 0. C. 
Tooke) ; series containing many females and one male, 
bred, 28. iv. 1937, from cluster of Hemipterous eggs on 
leaf. Those eggs are bright metallic blue in colour, more 
or less spherical, except, where their surface is widely 
flattened against the leaf, shallowly reticulate all over, 
and very shining. 

On account of the form of the antenn® and the position 
of the occipital carina the female of this species could 
be confused possibly with brimo Nixon (1935). However, 
besides being a larger species the basal segment of the 
middle tarsus is shorter—it is, in faot, characteristically 
short—and the hind wing is broader in comparison with 
its fringe. Further, the vertex of 6rtmo 9 is less sharply 
angled between the ooelli, and hence the head is less sharply 
cut away behind the eyes than in phegeua. 

T. (Ahdc.ua) phegeua bears also a strong superficial 
resemblance to T. (A.) incommodua Nixon (1937), a 
Malayan species, having, among other points in common, 
a head of similar shape though less wide in proportion 
to the width of the thorax than in the latter insect. 

The genitalia of the male of phegeua is widely different 
from that of incommodua —the two species belong to 
different species-groups—but much less so from that 
of the male of brimo. But the male of brimo has the 
femora of ordinary form, with the middle tarsus longer, 
and altogether lacks the somewhat exaggerated sexual 
dimorphism of phegeua. 

Somewhat characteristic of phegeua is the smoothness 
and shininess of the posterior part of the mesonotum. 
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XXXII.—Gammarus marinus Leach , var. nov. stoerensis 
( Crustacea , Amphipoda). By D. M. Rain, Department 
of Biology, Harrow School. 

The specimens to be described are most probably a variety 
of 0. marinus. They cannot as yet be described as 
a separate species, because there have been only ten 
individuals collected so far and because of the well- 
known variability of this species. The different varieties, 
however, appear to be associated with environmental 
differences. For example, individuals of Q. marinus 
which occur on sandy or coarsor media tend to have 
spines and no set® on the third uropod (outer ramus). 
Those which occur under stones lying on soft mud usually 
have set® on the third uropod. 

Both Chevreux et Fage (i) and Sara ( 2 ) figure the 
typical 0 . marinus with set* on the inner edge of that 
appendage, yet the specimens in my collection seem to 
show that the spinous type without set® is the commoner. 

The variations encountered in 0. marinus are usually 
associated with one or two appendages only. In the 
present case, however, the whole animal is affected. 
It is little more than half the size of the type, which, 
with the shortness of the antenn®, gives the impression 
that it is a juvenile form. The females being ovigerous 
shows that it is adult. 

The third epimeral plate is rounded posteriorly (like 
that of O. rhipidiophorus Catta), instead of being typically 
produced, thus distinguishing it at once from all other 
British species of Oammams. 

General Description. 

Length 8 mm. Female ovigerous, April, 28 eggs. 
Urosome segments 4-spined. Lateral head-lobes very 
slightly oonoave. Coxal plates 1-4 with a few spines on 
the posterior border of eaoh : orenelated. Epimeral plate 
1, posterior angle rounded, 2 and 3 not produced; posterior 
border of epimeral plate 3 with 4 small notches, 4 spines 
on antero-ventral border. Eyes normal. Antenna 1 
less than half the body-length. Fiiet articulation of 
peduncle of antenna 1 less than 2 and 3. Flagellum 
with 18 articulations. Accessory flagellum with 4 
articulations. Antenna 2, flagellum slightly shorter 
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than 1, 12 articulations. Articulations 4 and 5 of the 
peduncle almost equal. Mouth-appendages normal, 
except that articulation 2 of palp of maxilliped has a 
group of long seta? on the inner border. Posterior border 
of first articulation of last perteopod crenelated and bearing 
a few setae. Uropod 1 just passes 2. Uropod 3 long, 
external branch broad, more than twice the length of the 
peduncle. Setae absent, but 4-5 groups of spines present 
on each margin. Inner branch short and broad. Telson 



Oammarus marinus var. stoermsis, nov. 

a. Head, b . Maxilliped. c. Epimeral plate 3* 
d. Urosome. e. Uropod 3, 


divided to base, 1 lateral spine and 5 distal on each half. 
Telson passes peduncle of uropod 3. 

Habitat, 

So far the only locality in which I have found this 
variety is on the Bouth side of Stoer Bay on the west 
coast of Sutherland. The animals were living under 
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m tones in very shallow pools and under stones lying on 
coarse sand just above the low-water mark of ordinary 
spring tides. The habitat, indeed, is very similar to that 
of O. mar inns. 

I have to thank Dr. K. Stephenson of Copenhagen for 
having looked over the material and for his advioe. 
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XXXm .—Some new African Neuroptera and Mecoptera. 

By D. E. Kimmins, Department of Entomology, 

British Museum (Natural History). 

Neuroptera. 

Family Nemopterldae. 

Nemopiatha juju, sp. n. 

3 .—Resembling N. imperatrix Westwood in its small 
pterostigma. 

Rostrum luteous, fuscous at apex; palpi luteous. 
Eyes large, globose, separated on the vertex by a space 
less than the diameter of the basal segment of the antenna. 
Vertex pale fuscous, towards the antennal sockets with 
a feeble median oarina. Antennae slender, about as long 
as anterior wing, fuscous, paler towards the base, where 
the segments are annulated apically, and marked ventrally 
with luteous. Pronotum pale fusoous, with luteous 
lateral margins, much constricted anteriorly (possibly 
aeoidental), fringed with slender setae, pale on posterior, 
black on lateral margins. Meso- and metanota fuscous, 
with obscure luteous markings, and clothed with sparse, 
pale, somewhat flattened hairs. Thorax ventrally luteous, 
with a few small fusoous spots. Legs luteous, marked with 
pale fusoous:—a streak on eaoh trochanter, a dorsal basal 
spot and the apioal fourth of each femur, and an equal 
length at the base of eaoh tibia. Bristles and spurs dark 
ftisoous, tarsal claws reddish brown. Abdomen with the 
basal halves of tergites 8-8 fusoous, apices luteous, 
Ann. <b Mag. N. Hiat, Ser. 11. Vol. i. 19 
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9 fuscous ; stemites and anal plates luteous, 1 and 2 with 
a median fuscous streak. Tergite 1 luteous, with a 
narrow median line, the apioal third fuscous. Tergite 2 
luteous, with a fuscous, elongate, basal triangle. Anal 
plates roughly triangular, apical angles rounded, armed 
with stout black set®. On the lower half of each plate is 
a group of minute triohobothria. Ninth stomite about 
twice as long as the ninth tergite and anal plates com¬ 
bined ; in lateral view dilating to a truncate apex, the 
upper angle of which is produced in a short finger. Apical 
margin of stemite armed with strong black setae, arising 
from elevated bases. The internal genital structures do 
not appear to offer any distinctive specific characters. 


Fig. 1. 



A, apex of abdomen, lateral; B, ninth stemite, ventral. 


Anterior wing elongate, pointed, with the actual apex 
rounded, margin below the apex straight or slightly 
convex. Main longitudinal veins luteous, with fuscous 
spots at the junctions with the cross-veins. Secondary 
venation and cross-veins fuscous. Cross-veins between 
the medius and upper branch of Cu v and lower branch 
of Cv t and Cm, bordered with fuscous. Pterostigma 
fuscous, small, occupying only the posterior half of one 
costal cell. Posterior wing 2$ times as long as anterior, 
apex dilated in the usual ribbon at apex. Margi^ f 
veins luteous, beooming darker apioally, longitu dinal 
veins pale fuscous, cross-veins brown. Apioal ribbon 
dark brown in its basal half, apex opaque white, 
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Anterior wing, length 31 mm., width 10 mm. ; posterior 
wing, length 74 mm. 

Type c?, N. Nigeria, Jebba, Ju-ju Rook, in recess in 
cave (K. D. Morel), in the British Museum collection. 

This species is (in the male sex) very distinctive by 
reason of the large eyes and consequent narrow vertex. 
The pronotum also appears to be narrower than usual, 
although this may be accidental. N. imperatrix West- 
wood may be distinguished from N. jvju by its darker 
legs, unbanded abdomen, creamy yellow apices of the 
hind wings, and the produced central margin of the ninth 
stemite (fig. 2). 


FiR. 2. 



Nemopifitha impcratrir (Westwood), <$. 

A, apex of abdomen, lateral ; B, ninth atornite, ventral. 


Nemopi/tiha cognata , sp. n. 

<?.—Similar in general coloration to N. juju . rather 
darker. Rostrum luteous, fuscous towards apex ; suture 
between it and gena brownish ; palpi fuscous. Vertex 
pale fuscous, with a weak median carina towards the 
antennal sookets. Eyes not unusually large, separated 
on the vertex by a spaoe more than the diameter of the 
basal segment of the antenna. Antennse similarly but 
more strongly marked than in N. juju. Pronotum dis¬ 
coloured, not strongly constricted anteriorly, apical angles 
rounded, clothing obscured. Meso- and metanota dark 
fuscous, with luteous markings above the anterior wing 
bases, on the meBOScutellum, and the metasoutum. 
Sides luteous, with fusoous marks on the supraepistema. 

19 * 
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Legs luteous, marked as in N. juju, with the addition of a 
narrow fuscous line on the anterior and posterior surfaces 
of the femora. Abdomen discoloured, more strongly 
marked than in N. juju, but with a similar pattern. 
Shape of ninth stemite as in the preoeding species. 

Anterior wings much as in N. juju ; area between M 
and upper branch of Cu v and that between the lower 
branch of Cu x and Cu t . rather wider. Posterior wing 
with the dilated apex rather wider in proportion to its 
length, brown area paler, apex creamy, not white. 

Anterior wing, length 34 mm., width 11 mm. ; posterior 
wing, length 77 mm. 

9.—Resembling the male, but having a wider spaoe 
on the vertex between the eyes (more than twice the 
diameter of the basal antennal segment). Fronotum 
shaped as in the male, fuscous, with a paler median line 
and luteous side margins ; clothing consisting of sparse 
short blaok set®. Meso- and metanota marked as in 
male, but clothed with sparse short black set®, no pale 
hairs. Abdomen shorter than in male, with similar 
luteous and fuscous markings. Ninth tergite short, 
divided dorsally. Ninth sternite in the form of a pair 
of latero-ventral reniform lobes, set with blaok set®. 
Tenth tergite represented by a pair of triangular lateral 
plates, with rounded apices, set with blaok bristles and 
each oarrying a group of small triohobothria. 

Anterior wing a little broader and more rounded than 
in the male. 

Anterior wing, length 35 mm., width 11*5mm.; posterior 
wing, length 78 mm. 

Type <J, S. Nigeria, Ilesha, 4. xi. (Copt. Blair); para- 
type 9, Nigeria, Jos, 4000 ft. (Oregsam Williams), both in 
the British Museum collections. 

This species closely resembles the preoeding one, and 
I should have hesitated to separate them were it not for 
the striking difference afforded by the size of the eyes 
in the respective males. As in the previous species, the 
colour of the legs and the form of the ninth stemite should 
separate it from N. imperatrix Westwood, to which it is 
related by the small pterostigma. In the form of the 
male ninth sternite both these Nigerian species recall 
Nemopistha regina NavAs, but this is described and 
figured as having a large pterostigma, 
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Mkcoptera. 

Family Blttacidae. 

Bittanw peirrseni, sp. n. 

J .—Similar to B. salysi , but larger, and with narrow or 
wings. (Voss-vein between Sc and R close to origin ot Ra 
in both wings. Ptorostigrna more elongate. Clas|>er8 


Pig 3. 



BiUacwi peterseni , sp. n., i (A-I>) and B. selysi B.-P., (A'-D'). 

A, A'. Winn. 

B, B'. Genitalia from aide. 

C, O'. Claapere of ninth torgite from above. 

D, D'. Tooth of rlaaper (more enlarged) obliquely from above and 

within. 

of the ninth tergite, seen from the side, stouter, less acute 
at the apices, and with a rounded (not acute) projection. 
Seen obliquely from above and within this projection 
appears as a stout tooth directed inward, with a fringed 
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ridge on its basal side (in selysi this ridge is replaced by a 
small hairy wart, separated from the tooth). In dorsal 
aspect the claspers are divergent, stout as far as the 
tooth, then narrow aud slightly incurved to their apices, 
which bear five or six short black spines. (In selysi the 
claspers are stout for the greater part of their length, 
only the apices being narrow ; ventral tooth not, or 
scarcely, visible from above.) Cerci short, slightly 
dilated apicaliy (tapering in selysi). Gonopods muoh as 
in selysi. 

Length of anterior wing 24 mm. ; of posterior wing 
21-5 mm. 

Type c?, (Jape Colony, East London, Chuda River, 
4. xi. 23 (//. K. Monro), ser. no. 1391. Presented to the 
.British Museum by the Imperial Institute of Entomology, 
1928. 


XXXIV .—New African Species of Elattoneura ( Odonata ). 

By D. E. Kimmins, Department of Entomology, British 

Museum (Natural History). 

Elattoneura pruinosa (Selys). (Figs. I & 2.) 

Disparontum pruinosa Selyn, 1880 (partim), Mem. four, xxxviii, 
pp. 166-7. 

illaUoneum pruinosa Cowley, 1636, Ami. A Mag. Nat. Hiet. (10) xvii. 
p. 318. 

Whilst preparing to incorporate a series of this species 
taken in 8. Cameroons, it appeared to me that the 
examples already in the National Collection (from Sierra 
Leone) had a slightly different facies, and out of curiosity 
l made a careful comparison of them with the 8. Cameroons 
examples. Differences in the anal appendages wore 
revealed, and. as Belys’ description agreed reasonably with 
both forms, 1 sent sketches of them to Monsieur A. Bail, of 
the Brussels Muesum, asking him to compare them with the 
type, and whether both forms were present in Selys’ series. 
He replied that D. pruinosa Selys was represented by two 
males, and. that the example bearing the author’s label 
had the down-turned tooth of the superior appendage 
simple and acute at its apex (as in our 8. Cameroo ns 
specimens), and that its locality was Cameroons. The 
other example (labelled “ Camur. Ruth.”) had this tooth 
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bifid »t its apex, and agreed with our specimens from 
Sierra Leone. 

At his suggestion, therefore, 1 am selecting as holotype 
of Disparonenra prvinvsa Selys the male with the author’s 


>'*«• i. 



Nlnttotu or a />ruinvmi (Selya), J, 

A, apex of abdomen from wide; B, the Homo from above ; V, apox ol 
ventral tooth of nuperior appendage from behind; I), penis, 
lateral; E, penin, ventral. 



BMatknwum pruinosa (Selyg), 9* 

A, prothorax from above ; B, the same, left lateral. 


determination label, and bearing a Cameroons locality 
label, written on blue paper. The remainder of the 
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type-aeries, including the female, of D. pruinoea Selys 
are presumably in the McLaohlan collection, and their 
identity must for the present remain uncertain. 

It appears probable, however, that the female described 
by Selys really pertains to the following species (E. baUi , 
sp. n.), as amongst a long series of male E. pruinom from 
(Jameroons (in the collection of Mr. J. Cowley) there is 
a single female which differs decidedly in form of the 
posterior lobe of the prothorax from that described 
by Selys. The margin of this lobe (fig. 2) is curved 
upwards and produced in two paired blaok fingers, the 
outer and longer directed towards the head, and the 
inner obliquoly upwards and inwards. The anterior 
margin of the prothorax has at its centre a deep narrow 
excision. Prothorax blaok, with a pair of yellow lateral 
stripes. 

Elattoneura baUi, sp. u. (Pig. 3.) 

Dittparoncura pruinom 8elys, 1886 (partiin), Mem. Corn*, xxxviiu 
pp. 186-7 (“ Camur. Euth.”). 

cJ.—Very similar in general appearance to E. pruinom 
(Selys), and scarcely to be distinguished from it by Selys’ 
description. The differences are:—Apioes of wings 
slightly more pointed ; dorsum of abdominal segment 2 
with a fine longitudinal pale line; base of segment 3 
sometimes with a pale yellow rounded spot on each side ; 
downcurved tooth arising from the inner margin of 
superior appendage bifid at its apex (simple and acute in 
pruinom). The most striking difference, however, is in 
the form of the penis, which will be better appreciated by 
reference to the comparative figures of the two species. 

Length of anterior wing 23 mm.; of posterior wing 
21 mm.; of abdomen 34 ram. 

Type cJ, Sierra Leone, Bafodea, 13. iv. 1912 (Joe. J. 
Simpson). Presented by Imperial Bureau of Entomology, 
1921. Paratype (J, Sierra Leone, 1836 (Morgan), in the 
British Museum. 

Paratype “ Camur. Ruth.,” in the Selys Collection. 
Mus6e Royal d’Histoire Naturelle, Brussels. 

It is with pleasure that I name this species after 
Monsieur Antoine Ball, in recognition of the assistance 
he has given me on many occasions in elucidating difficult 
points in connection with the Selysian types of Odonata. 
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There is also in the British Museum a female Elatloneura 
from Sierra Leone which may possibly belong here. The 
posterior lobe of the prothorax conforms reasonably 
with that described by Selys as the female of pruinoea, 
which I have already suggested is the female of E. balli. 
In the absence of positive evidence of their specific 
identity I am labelling the Sierra Leone example Elatto- 
neura '(balli, 


Fig. 3. 



Klattoneura balli , sp. n., 

A, apex of abdomen, right lateral; 13, the aarno, doraal; C, apex of 
tooth of superior appendage from behind; D, penis, lateral; 
E, penis, ventral. 


Elattoneura nigra, sp. n. (Fig. 4.) 

DisparoneuraJrenulaUi IiU (mo Hagen), 1012, Hitzb. Akad. Wins. Wien, 
oxxi. (1) pp. 160-102, figs. 8-0. 

cj.—General colour black, slightly pruinosed. Labrura 
and gense shiny, remainder of head mat black, before the 
ooelli somewhat pruinesoent. Oooiput with an obscure 
narrow pale streak. Prothorax mat black, slightly 
pruinesoent. Pterothorax with a pair of narrow pruines¬ 
oent antehumeral stripes, slightly narrower than their 
distance from the median carina. Small pale streaks on 
tiie metathoraoio epistertta and epimera. Anterior legs 
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black, pruinosed, with black setae. Median and posterior 
legs missing. Abdomen with obscure yellowish markings 
on the sides of segments 1-2 : segments 3-6 with a line 
median dorsal pale line, a pair of basal lateral bluish 
spots and a pair of subapical pale spots. 7 with basal 
spots only, 8-10 without spots. .Superior appendage 
from the side, broad at its base, abruptly narrowed about 
midway, and tapering to an acute apex. Inner maigin 
produced downward in a slender tooth, whose apex is 


Fig. 4. 



JShtUmeura niyra , sp. n., 

A, apex of abdomen, right lateral; B, the same, dorsal; C, apex of 
tooth of superior appendage from behind; D, penis, lateral; 
£, penis, ventral. 


bifid or notched. Inferior appendage of the usual pattern. 
Penis with internal and terminal folds presont; segment 3 
bilobed at its apex, the lobes divergent, and separated by 
a deep rounded excision. 

Wings slender, postnodals 12 in anterior and 10 in 
posterior. Superior sector of triangle terminating 
between the second and third oross*veins beyond the 
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nodus in both wings. Pterostigma black, posterior margin 
slightly shorter than the cell beneath it. 

Length of anterior wing 17 mm. ; of posterior wing 
16 mm. ; of abdomen 26 mm. 

Type 3, S. Nigeria. Ibadan, ll.iii. 19: paratype <3, 
Kamerun, Buar, 10-29. v. 14 ; in the collection of the 
British Museum. Paratyjie 3, Uganda, Mongalla, 9. iii. 05 
(I)r. F. Werner Exp.), in the collection of the Vienna Mus., 
Disparoneura frenulata Hag. det. Ur. F. Ris. 

The form of the appendages and penis of this species 
appear to indicate a relationship with E. baUi m. 

I am indebted to Ur. H. Zerny and Ur. Douglas 
St. Quentin, of Vienna, for the opportunity of examining 
the example from Uganda collected by the Werner 
Expedition. 

Fig. 5. 



Elattoneura dorsalis , sp. n. (Fig. 5.) 

3 .—Head black, with a pale yellow transverse band on 
eaoh side between the eyes and the epistoma ; a brownish 
spot outside eaoh lateral ocellus. Prothorax black, with 
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a narrow yellowish longitudinal band on each aide. 
Posterior lobe broadly rounded. Pterothorax black, 
dorsally with a pair of pale yellowish spots covering the 
anterior two-thirds, from the humeral suture to the black 
median oarina. Sides yellowish, with a black band 
covering the anterior half of the mesepimerum and its 
intraepistemum, and another along the second lateral 
suture. Legs blackish brown. Abdomen blackish, 
moderately slender, sides of segments 1-2 and base of 3 
yellowish. Appendages black. Superiors rather longer 
than tenth segment, apices divergent and pointed, outer 
margins deeply excised, inner produced downward in a 
strong tooth, apex not bifid. Inferiors from the side short 
and broad, lower angles produced in short, upeurved, 
slightly dilated fingers. Penis with internal and terminal 
folds present, the latter short; segment 3 four-lobed, 
terminal pair divergent, broad, rounded, basal pair 
slender, curved. 

Wings slender. Fourteen postnodals in anterior and 
twelve in posterior wings. Superior seotor of the triangle 
terminating between the first and second cross-veins after 
the nodus in anterior wing, beyond the second cross-vein 
in posterior. Inferior sector of triangle arising from hind 
margin at a greater distance from the basal postcostal 
than the length of this cross-vein. Pterostigma reddish 
black, rhomboidal, small, surmounting one cel. 

Length of anterior wing 20 mm.; of posterior wing 
19 mm. ; of abdomen 30 mm. 

Type (J, Sierra Leone, Yana, 80. iii. 1912 (Jos. J. 
Simpson). Paratype <J, Sierra Leone, Kamakoni, 21. iv. 
1912 (Jos. J. Simpson ); in the British Museum, presented 
by the Imperial Bureau of Entomology, 1921. 

EUMontura acuta, sp. n. (Fig. 6.) 

Resembling S.frenvlata Hagen, but differing in the form 
of the penis and anal appendages. 

<$ (tenoral).—Head dark brown, with the labrum, 
clypeus, gen®, a transverse band between the eyes, 
embracing the median ooellus, yellow-brown. Prothorax 
brown, with yellowish median and lateral bands. Thorax 
brown above as far as the first lateral suture, with a 
pair of yellowish antehumeral bands. Sides yellowish, 
with a brown band along the second lateral suture. 



African Species of Elattoneura. 301 

Legs yellowish, witli dark brown setae. Abdomen brown, 
marked with yellow'ish as follows . - Segment 2, a median 
dorsal patch ; 3-7, a fine median dorsal line, a narrow 
basal and a wider subapical ring; 9 with a small dorsal 
Hubapical spot ; apical portion of 10, above. Superior 
appendages pale, pointed, the inner margin of each 
produced downwards in a broad flap, the lower apical 
angle of which terminates in a small blackish hook. 
From above the appendages are stout, with rather diver¬ 
gent apices. Inferior appendages of the usual Elatto- 
nevra pattern, pale, with brownish apices. (In the type 


Fig. «. 



Elattoneura aruta, ftp n M <J. 

A, apex of abdomen, right lateral; B* the same, dorsal; 
C, penis, lateral j D, penis, ventral. 


the appendages had become rather distorted in drying, 
and I therefore removed the apex of the abdomen and 
treated it with KOH. The figures and description have 
been drawn up from the preparation in fluid before 
mounting in Canada balsam.) Penis very similar to that 
of E. frenulata (Hagen), but the lobes of the terminal 
segment are more slender and acute, 
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Wings slender, fourteen postnodals in anterior and 
thirteen in posterior wings. Superior sector of the 
triangle terminating just beyond the second oell after the 
nodus in the anterior wing, and beyond the third oell 
in the hind wing. Pterostigma brownish, finely enoiroled 
with pale yellow-brown. 

Length of anterior wing 19 mm.; of posterior wing 
18 mm.; of abdomen 30 mm. 

Type cJ, Nigeria, Lagos (0. Straclum ) in the collection 
of the British Museum. 

This species differs from E. mvtata (Selys) in the form 
of the penis and in the presence of only one tooth on the 
downtumed margin of the superior appendage. 

From E. fremUala (Hagen) it differs in the form of the 
penis (as detailed above) and in the much less pronounoed 
tooth of the superior appendage, Been from the side. 
Teneral examples of both muiata and frenvlala appear to 
have a much greater extent of pale colouring on the 
abdominal segments, of which 3-6 have only the apices 
dark brown. 


XXXV .—A new Morocmn Ephemeropteron. By D. E. 

Kimmins, Department of Entomology, British Museum 

(Natural History). 

[Piste X.) 

Baelis maurue, sp. n. 

Adult <J (preserved in formalin).—Turbinate eyes light 
yellowish red; lower eyes dark greenish black. Antennse 
olivaceous. Notum of thorax shining piceous. Dorsum 
of abdominal segments 2-8 fusoous, with a pair of obscure, 
darker, rounded spots on each side of the median line 
in the basal half of each segment. Apical pleural angles 
pale. Ventrally fuscous, with a paler median line running 
the length of segments 2-8. Basal margin of each segment 
darker, and in the basal half, on each side of the pale line, 
an oblique divergent streak and a rounded spot of darker 
fuscous (FI. X. fig. B). These markings become pro¬ 
gressively smaller from base to apex of abdomen, and 
vary in their distinctness in different individuals. Ter- 
gite 9 fuscous, with a large, rounded, pale, median area; 
tergite 10 dark fuscous. Sternite 9 dark fusoous, with a 
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quadrate pale area at the centre of its apical margin. 
Basal segment of forceps yellowish, with a dark fuscous 
spot at its base and somewhat olivaceous at its apex ; 
remainder of forceps pale olivaoeous, shading to smoky 
white at the tip (PI. X. fig. C). Set® dark fuscous, 
becoming paler apically. Anterior legs dark olivaceous, 
femora paler above ; median and posterior legs whitish, 
with faint olivaceous markings. 

Wings hyaline, venation dark olivaceous, except at 
base of anterior wing, where it is whitish. Three longi¬ 
tudinal veins in hind wing, costal projection acute 
(PI. X fig. A). 

length of anterior wing 10 mm. 

Adult ? (in formalin).—Notum castaneous. abdomen 
dark fuscous above, distal pleural angles pale. Dorsal 
markings as in <$. Median area of tergite 9 pale. Ventrally 
the abdomen is very pale fuscous, with dark markings 
as in <$, basal pleural angles with a rounded fuscous spot. 
Set® dark fuscous. Legs coloured as in Wings 
hyaline, with a distinct smoky brown tinge, venation 
fuscous. 

Subimago £ (in formalin).—Turbinate eyes light 
yellowish red, lower eyes fuscous. Notum yellowish 
brown, with fuscous and piceous markings. Abdomen 
smoky yellow-brown, apical margins of tergites with a 
transverse fuscous streak on each side. These streaks 
beoome more triangular on the apical segments.. The 
dark spots of the adult are represented by pale areas. 
Ventrally the abdomen is pale smoky yellow, basal 
pleural angles fuscous. Dark spots of the adult again 
represented by pale areas. Set® and apices of forceps 
smoky grey. Anterior femur pale smoky yellow, marked 
towards the apex with fuscous, as follows: —Anterior 
surface, a lunate spot; posterior surface, a streak about 
one-third of the length of the femur. Tibia and tarsus 
smoky grey. Median and posterior femora as in anterior, 
tibi® and tarsi paler. Wings smoky grey. 

$ subimago somewhat paler than 

Morocco : Atlas Mountains, R. Amengous (an upper 
branch of the Oumer Rebia), v. 1937 (A. H. Batten-Pooll). 

Type <J, paratypes $ and ?, and subimagines in the 
British Museum (Nat. Hist.) collection, presented by 
Mr. Batten-Pooll, 
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This species appears to be related to Baetie bocagii Et., 
B. melanonyx Piet., and B. alpinus Piet. From B, 
bocagii (which I know only from description) it may be 
separated by its darker seta* and the longer terminal 
segment of the forceps. From B. melanonyx it differs 
in the absence of a small tooth at the apex of the second 
segment of the forceps, different coloration of the basal 
segment, and darker set.® and neuration. From B. alpinus 



Bolt** mount*, sp. n., nymph. 

A, B, right and left mandibles; 0, Ubrum; 
D, labium; E, maxilla. 


it differs in the forceps being not angulate in lateral aspect 
and in its darker set®. 

Included in an autopsy of a trout taken from the Oumer 
Eebia itself were numerous BaUis nymph just at the 
stage of disclosing the subimago and also some younger 

nymphs. From the evidence of the_‘_ s „ v wrMO# 

which showed the subimaginal characters through the 
nymphal skins, J think that there in little doubt that the 
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nymphs are those of B. maurus. 1 am figuring one of 
the nymphs (PI. X. fig. E) and the mouth-parts of one 
of the transforming nymphs. As will be seen, the nymph 
has quite a definite oolour-pattem (dark olive-green on 
cream), but the most noticeable character is the very 
abbreviated median caudal seta, a feature which also 
occurs in B. alpinue and B. melanonyx. The mouth-parts 
differ slightly from those of B. rhodani; in particular 
the terminal segment of the labial palpus is differently 
formed. 


EXPLANATION OP PLATE X. 

BaStris rnaurun, gp. n. A-C, adult <J ; D-E, nymph. 

A, hind wing ; B, pattern of gternito ; C, forceps from beneath; 
r>, less of nymph ; E, nymph from above. 


XXXVI .—A new Gecko from Sokotra. By H. W. Parker. 

Department of Zoology, British Museum (Natural 

History). 

In endeavouring to determine some geckoes of the genus 
Pristurua from Somaliland the author was drawn into 
a reconsideration of the species P. rupeatria Blanford, 
said to extend from Karachi through Iran, the islands 
of the Persian Gulf, south eastern Arabia, and Somaliland 
to Abd-el-Kuri and Sokotra. It was obvious that whereas 
true rupeatria was a very small species, those examples 
from Abd-el-Kuri and Sokotra usually referred to were 
very much larger and had a most distinctive colour- 
pattern, more strongly compressed tails, and longer, 
more acuminate snouts. The latter character has 
already been stressed by Anderson (1895, p. 24). who 
suggested that they ought to be given subspeoific status. 
Boulanger (1903, p. 78) was not convinced that the 
differences warranted such treatment, contending that 
“ the name of the species, coupled with an indication of 
the locality, is amply sufficient for all purposes.” 

But with the much larger series of specimens now 
available for comparison it seems oertain that the Sokotran 
geckoes have really very little to do with rupeatria. but 
represent a distinct species more closely akin to P. flavi- 

Ann, A Mag. N. Hiat, Ser, 11, Vol. i, 20 
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punctot.ua Riippell, ho that a new name become necessary 
for their designation. They may be known as 

Prist urns sokotranvs , sp. n. 

PriaturuH rupestris (part) Boulenger, 1885. Cat. Lizards Brit. Mun. 
i. p. 63; Andorson, 1895, Herjwt. Arabia, p. 23 ; Boulanger* 1903* 
Nat. Hist. Sokotra and Abd-ol-Kuri, p. 76; Mortens, 1934, Zoo* 
logics, xxxii. 84, p. 50. 

Holot.vpe a male, number 99.12.5.15 in the British 
Museum, from Dahamis, Sokotra, collected by Grant and 
Forbes. 

Snout depressed, acuminate, much longer than the 
distance between the eye and the ear-opening ; maximum 
width of the head less than the distance between the tip 
of the snout and the posterior border of the eye; fore¬ 
head distinctly concave ; ear-opening small, subcircular. 
Upper surfaces covered with fine, subequAl, juxtaposed 
granules, except the upper surface of the snout, whioh 
has larger, fiat, subhexagonal plates ; throat granular ; 
chest and abdomen with subimbricate scales a little 
smaller than those on the snout. Rostral large, with a 
median deft; six or seven supralahials ; nostril pierced 
between the rostral and two nasals, the upper of which 
is separated from its fellow by a single small granule. 
Mental very large, followed by four lower labials. Limbs 
slender, the tip of the longest toe reaching the ear when 
the hind limb is adpressed ; 22 or 23 lamellae beneath the 
fourth toe. Tail strongly oompressed, with a median 
crest dorsally composed of lanceolate scales 1*5 mm. long ; 
two or more rows of scales are involved in the crest 
posteriorly; ventral surface of the tall with enlarged, 
imbricate, pointed scales. 

Upper surfaces pale brown; a light median stripe from 
the occiput to the base of tbe tail and a light lateral stripe 
from beneath the eye above the fore limb to the groin; 
the lateral stripe is edged above with a series of dark brown 
spots, whioh in the neok-region tend to be connected to 
their fellows of the opposite side by a baokwardly curved 
bar. Flanks below the lateral line with darker vermioula- 
tions and light spots. Lower surfaces white, the ch in 
and throat dotted with darker. 


Length from snout to vent. 36 mm 

Tail...... 57 mm. 
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Paralypee 

B.M. 81.7.22.14-19. 3 JJ, 3 + A Sokotra ; foil. Balfour. 

90.12.5,11-12, Haciibu 1’lmn, Nokotra; ooll. Grant A 
ForboH. 

00.12.5.10-18, 3* 2 9V. 2 juva. Dahamin, Sokotra; coll. Grant A 
ForboH. 

09.12.5.10-24, 3 33 . 2 juv. Jona agahan, Sokotra; coll. Grant 
A Forbes. 

00.12.5.25-26, <J$. Hamhil, Sokotra ; ooll. Grant A Forbes. 

09.12.5.27-32, 4 <$ 3 , 3 ??. Adho Diraellus, Sokotra; ooll. Grant A 
Forbes. 

The characters of this aeries have already been dealt 
with by Boulenger (loc. at.). Suffice it to add that the 
tail of the female is less compressed than that of the male, 
with a much less marked crest. The striped colour is 
characteristic of the majority of the specimens and is 
found in no other species of the genus ; the dorsal stripe 
is the least constant, but the laterals are absent in one 
specimen only. Usually the space between the dorsal 
and laterals is dark brown with a single row of circular 
white spots; enlargement of these spots reduces the 
dark colour to a series of curved transverse bars, which 
may be incomplete, as in the type. 

The species is most closely allied to P. flavipunefatns 
Riippell, but is distinguished by the entire absence of any 
dorsal crest on the body, by its longer, more depressed 
snout, and colour. From P. rvpestris it is distinguished 
by its more compressed, more strongly crested tail, 
longer, concave snout, more numerous subdigital lamellae 
(20-26 vice 18-24), larger size (maximum for rupestris 
30 mm. from snout to vent, vice 39 mm. for eokotraniw), 
and colour. 

Boulenger (1903, p. 94) has recorded “ Pristurus 
rupeetrie ” also from Abd-el-Kuri. The specimens from 
this island, as he points out, do not show the stripes bo 
eliaracteristic of the Sokotran series, though they resemble 
it in their morphological characters. At present it seems 
advisable to use the name aokotranue for the Pristurus 
of Abd-el-Kuri also, though further collecting may 
reveal that the colour differences are sufficiently constant 
and well-marked to warrant the use of a distinctive 
name. 


20* 
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XXXVIT .—Neue Uebcraicht ueber die Arten der Gattung 
Glyphodera End. (Dipt- Acalypt ., Tvlidse). Von 
Dr. Wnxi Hbnnio, Berlin-Dahlem. 

Dukch Herm Dr. John Smart orbiolt ich a us der Samm- 
lung des British Museum eine grosser© Anzahl von 
Tyliden zur Bestimmung iibersandt. Wahrend im all- 
gemeinen eine Beschreibung der darunter befindlichen 
vermutlioh neuen Arton und Subspecies nicht lohnt, 
da sie alle zu Gattungen gehoeren, in denen sich Einzel- 
beschreibungen neuer Arten nicht reehtfertigen lassen, 
gibt mir eine unter einer Reihe von Dr. F. W. Edwards 
in Afrika gesammelter Arten befindliche neue Art der 
Gattung Glyphodera Enderlein Gelegenheit, die Arten 
dieser Gattung einer emeuten Revision zu unterziehen. 
Eine solche lasst sioh umso mehr reehtfertigen, als mir 
jetzt alle Arten durch ihre Typen bekannt sind, mit 
Ausnahme der haudgen und wohl kaum falsch gedeuteten 
Glyphodera cephalotea Walker und der Glyphodera aUncal- 
canea Speiser. die wohl Synonym dazu ist. Die folgende 
Uebersicht baut auf meiner ' Revision der Tyliden ’ auf, 
in der die Gattung Glyphodera in Konowia 14 (1935) 
Seite 72-75 behandelt ist. 

1. Verbesserte Uebersicht ueber die Arten der Gattung. 

<33. 

1 (2)- 33 unbekannt (Bestimmung naoh [badia Czerny. 

der y-Tabelle versuchen !). vitripenni* Enderl., 

2 (1). $>? bekannt. 

3 (8). Zinken der Kopulationegabel parallel 

(aiehe Abbildung 2 In Konowia 14. 
p. 78). 

4 (S). Am Vordertaraus ist wenigatena dan 1, 

Glied (Metatarsus) weisa. Thorax 

roatrot. ochripts Enderlein 

(8yn.: gamhogiptm Gsemy), 

ft (4). Vordertanua ganz achwarz, ohne 
weiaees 1. Glied. 

6 (7). Thorax roetrot . ctphalofet Walker 

(Syn.; aXbiealtsanta Speiaer), 

7 (6). Thorax blauaohwarz. ugandenm Hennig. 

8 (8). Zinken der Kopulationagabel kreia- 

fdrmig gebogen (aiehe Abbildung 
3 in Konowia 14, p. 74). 

0 (10). Vordertanua ganz aohwarz, hflehatena 
auf der Unteraeite dea 1. Gliedea 
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(Metatarsus) etwas gelbliohe Be- 

haarung. mantis Enderlein. 

10 (9). 1. Glied des Vordertarsus (Meta¬ 

tarsus) rein weiss. 

11 (14). Thorax rostrot oder rotgelb. 

12(13). Am Hintertarsus sind Glied 1-3 

weiss. Thorax rostrot. Fltlgel- 


querbinden deutlioh . annulimanue Enderlem. 

13(12). Am Hintertarsus ist nur Glied 1 
weiss. Thorax rotgelb. Fluo- 

gelquerbindon sehr undeutlioh .. luteola , nova spec. 

14 (11). Tliorax schwarz mit blauera Glaazc. 

Am Vordertarsus ist nur Glied 1 
weiss. Flttgol querbinden deut- 

lich. fissicolli# Enderl. 

W- 

1 ( 2 ). +V unbekannt (Bestiinmung nach [luteolu, sd . n. 

J-Tabello vorsuchen !) . annulananus Enderl., 

2 (1). bekannt. 

3 (8). 1. Glied (Metatarsus) dos Vordortar- 

sus weiss. 


4 (ft). Flugel mit subbasaler brauner Quoi • 
bind©, im Spitzendrittel ganz 

braun (bei tp beginnend) . lnuUa Czerny. 

ft (4), Flugel im Spitzenclrittel nioht omfar- 
big braun. Medianquerbinde und 
Apikalflock doutlien getrennt. 

0 (7). Mittel* mid Hinterschenkel lebhaft 
hell ockergelb, nhne doutliche 

bramio Zeiohnung. ovhripen Enderl. 

(8yn. ; yambotji)*?# Czerny). 

7 (6). Mittel- und Hinterschenkel dunkel 

braun, nur Basal- und Spitzenvior- 
tel oder nooh wenigor brkunlich 
gelb. Jiwicolhs Enderl. 

8 (3). Vordertarsus ohne weisses Glied. 

9 (10). Grundfarb© der Seine schwarz. Mit¬ 

tel- und Hinterschenkel mit gol- 

bem Subapikalring . mantts Enderl. 

10 (9). Grundfarbe dor Heine ausgesprochen 

ockergelb (bis rotgelb). 

11 (18). Flugel hyalin, ohne braun© Quer- 

binden. vitripenni* Enderl. 

12 (11). Flttgel mit sehr deutlichen braimen 

Querbinden. 

13 (14). Thorax rostrot . ccphalotes Walkor 

(Syn.: alhicalcatm Spoisor). 

14 (13). Thorax blauschwarz. uyandemi* Hon mg. 

2. Verxekhnia der bekannten Arlen (Die in Klammer 
beigeftigten Seitenzahlen beziehen siuh auf meine 
‘ Revision der Tyliden,’ Konowia 14). 

1. Glyphodera cephalotes Walker (p. 72).—Bislier nur 
aus Weotafrika bekannt. Es iat wahrscheinlich dass die 
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folgende Art die ostafrikaniseho Vikariante (Rasse) 
darstellt. Dass 0. albicakanea Speiser als Synonym 
anzusehen ist, halt ich jctzt fur nahezu sioher. 

2. Glyphodtm ugandensis Hennig (p. 72).—Die Art 
wurde von mir als Subspecies von ochripes Enderl. 
beschrieben, von der sie sich durch sohwarzen Metatarsus 
der Vorderbeine unterscheiilet. lch halte es jetzt fur 
wahrseheinlioh, daas sie als ostafrikaniseho, durch vewlun- 
kolten Thorax ausgezeiehuete Vikariante von cephalotcs 
angesehen werdon muss. Von Dr. Edwards gesammelt 
hi Uganda (Ruwenzori Range). 

3. Glyphodcra ochripes Enderlein (p. 75)..—In meiucr 
Artentabelle, Konowia 14 p. 71 unterschied ich gambo- 
yipes naoh Czernys Besohreibung auf Grund dreier weisser 
Glieder der Mitteltarsen von den iibrigen Arten. Der 
Typus von G. gambogipes im Deutschen Entomologischen 
Institul. Berlin-Dalilem beweist aber, dass Czernys 
Angabe irrig ist. Die Mitteltarsen Bind wie bei den 
ubrigen Arten vollkommen dunkel, nur die Glieder 1-3 
der Hintortarsen sind weiss. Job verglich Czernys Typus 
mit dem Typus von ochripes im Zoolog. Museum der 
Universitat Berlin und muss demnaoh die beiden Arten 
fur identisch halten. Beschrieben aus Westafrika. In 
der Sammlung des British Museum liegt mir 1 $ aus 
Ostafrika (Uganda, Kalinzu Forest) vor, das sioh am 
Vordertarsus nicht von den westafrikanigohen unter- 
scheidot. Daher kann ich ugandensis nicht mehr als 
ostafrikanischen Vertreter von ochripte ansehen, ver- 
gleiche unter No. 2. 

4. Glyphodera fissicoltis Enderlein (p. 73).—In meiner 
‘ Revision der Tyliden ’ (1. c.) gab ich lrrtOmlich an, dass 
die Zinken der Kopulationsgabel parallel seien wie bei 
ochripes. Ein nochmaliger Veigleioh des Typus zeigt 
aber, dass sie tatsiichlich rundlioh gebogen sind, wie 
Enderlein angibt, also denen von G, mantis gleichen. 
Dagegen ist Enderleins Angabe, dass der Metatarsus 
der Vorderbeine beim 9 im Gegensatz zum <J d unkel sei, 
unzutreftend. In Wirklichkeit dlirfte die Beinfarbung 
des $ der des c? entsprechen. Enderlein wurde daduroh 
getausoht, dass das von ihm erwiihnte ( einzig e) $ (von 
mir im Zoolog. Museum Berlin verglichen) nooh gang 
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unausgefarbt, sehr gesohrumpft und teilweise gequetscht 
ist. Die wirkliche Beinfarbung ist bei ihm tiberhaupt 
uioht zu erkeunen. Immerhin sieht man deutlioh, dass 
der Vordertarsus wenigstens zum grOssten Teile (mil 
Ausnahme von Basis und Spitze) weiaa ist. Von 
Dr. Edwards geaammelt in Uganda (Budongo Forest). 

5. (Uyphodera mantis Enderlein (p. 73).—Von l)r. 
Edwarda geaammelt in Uganda (Ruwenzori Range und 
Budongo Foreat). 

6. (Uyphodera annulimanns Enderlein (p. 74), mit der 
ostafrikanischen Subspecies orientalis Hennig (p. 74). 

7. (Uyphodera tniripennis Enderlein (p. 75).—Biaher 
nur aus Kamerun bekannt. 2 von Dr. Edwards in 
Uganda (Ruwenzori Range, Mobuku Valley, 4500 ft, 
und Kilembe) geaammelte V gleichen dem Typus voll- 
kommen. Sic beaitzen aber vor dem Htemmatikum 
einen mattachwarzen Sainmetfleok, dor dem Typua fehlt. 
Dock ist dor Typua ein unausgefarbtes Exemplar, das 
achwer zu vergleichen iat. Vielleicht handelt es aieh 
hierbei aber um einen charakteriatiachen Unteracliied der 
oat- und der weatafrikaniachen Exemplare t 

8. (Uyphodera Ixidia Czerny (p. 75).—Holotvpua im 
Deutachen Entomologiachen Inatitut verglicben. 

9. Qlyphodera luteola, nova spec. 

Offenbar mit keiner dor bekannten Arlen beaoudera 
nahe verwandt, Untersoheidimg nach der Tabelle. 

Der ganze Kdrper ist gelbrot, Stimstrieme mit einem 
fast kreiarunden, aammetschwarzen Fleoken, der oben 
die Ozellen eben umfasat. Ein grosser viereokiger Fleck 
dea Seheitels, der naoli hinten bis zum Foramen reicht, 
ist blauachwarz. Von Kopfborsten aind nur 2 Paare 
vorhanden, die wohl den vti und den ores (oberstea 
Paar der normal vorhandeuen 3 ora) enlapreohen. Vor 
den orsa noeh ein sehr feines H&rohen, das wohl der 
oberaten der aonst vorhandenen 2 orsa entsprioht. 
3. Ftihlerglied sohwarzbraun, Fiihlerborsto kurz behaart. 

Thorax rotgelb, ohne Besonderheiten, l«c, ldc, Isa, 
In beim Typus als einzige Borsten vorhanden. Vor 
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den Mitteihuften (cx«) stehen auf der Ventralseite jeder- 
seits etwa 2 nach abwarts gerichtete auffallige Borsten. 
Die beiden Abdominalsegmente 1 und 2 sind deutlich 
verlangert. Die einzelnen Abdominalsegmente sind stel- 
lenweise etwas unregelmassig verdunkelt. Die Zinkeu 
der Kopulationsgabel sind wie bei ochripes (Abbildung 2 
in Konowia 14 p. 73) kreisfOrmig gebogen. Beine etwas 
verdunkelt. Vorder- und Hintertarsen und -tibien braun. 
Am Vordertarsus sind Glied 1 und 2 schneeweiss. Am 
Hintertarsus ist nur Glied 1 mit Ausnahme der Spitze 
weiss. Flugel ohne jede Zeichmmg. cv 2 +an etwas langer 
als c«j. r M miindet gegcnuber ip. 

Kdrperlange etwa 6 mm., Flligellange etwa 4 mm. 

Holotypus : 1 <J, Uganda, Budongo Forest, 7-8. ii. 1935, 
F, W. Edwards leg., B.M. 1935-203, im British Museum. 


XXXV11I. New African Hesperiid & (Lepidoptera). By 

Brigadier W. H. Evans. O.B.I., C.I.E., D.S.O.. F.R.E.S. 

Among some Hesperiidse sent to the British Museum for 
identification by Mr. T. H. E. Jackson of Kenya there 
were found to bp two new species and a new subspecies, 
which are described below. The types are in the British 
Museum. 

Metisella orientalis elgona, subsp. n. 

Above exactly like Metise.Ua orientalis theta Evans 
(1937. Gat. Afrit*. Heap. p. 71) except that, on the hind 
wing above, the usual submarginal spots are absent 
and there remain only a large discal spot in spaces 4-5 
and a smaller spot at the base of space 2. On the fore 
wing, below*, the yellow basal costal streak is absent. 
The hind wing below is dull ferruginous brown; the 
basal cell-spot and the spot in spaoes 4-5 are distinct, 
that in space 2 is very faint, and there is no trace of any 
submarginal spots. 

cJ.—Mount Elgon, 12,000 feet; January 1925. 

Length of fore wing 13$ mm. 

Gastrochseta budonga, sp. n. 

Above black with a faint purple sheen. Fore wing, above, 
a small non-hyaline irregular white spot over and against 
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the middle of vein 1 , a large quadrate hyaline disoal 
spot near the base of space 2, and a similar smaller spot 
beyond in space 3. Hind wmg, above, a large irregular 
white area occupying the centre half of the wing from 
vein 1 6 to the costal vein and vein 6, divided by a black 
bar at the end of the cell, and the veins (2, 3, 4) crossing 

Km 1 



Gaatroch&Ui budonya, up n Outline# of genitalia. 


the white area are narrowly black, the hairy dothuig 
along the dorsal side of vein 1 6 is whitish Foro wmg, 
below, dull black , base of costa with pale yellow scaling , 
the spots in spaces 2 and 3 as above , the spot in space 1 b 
only indicated by a few scattered scales Hind wmg. 

Fig 2 



Oantrochata budonqa, sp. n Uppemde 


below, yellowish white, outwardly white, with a very 
narrow black border, broadening at tomus to a width of 
2 mm. Cilia plain smoky-black. Thorax and abdomen 
blaok above; below, yellowish white, and the thorax at 
the sides, between the legs and the wings, clothed with 
orange hairs Palpi missing, but probably ochreous 
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below Antennae missing. Secondary sexual characters 
as in Uaetrochseta cybeutes Holland , a dark brown hair- 
tuft on the hind wing above, from the coll, entering a 
pouch along the median vein 


Fig 3 



Uaitroch&ta budonya, sp n Undorwido. 

A very distinct species, with no near ally. 

(J.—Budongo, Uganda , November 1035 

Fore wing 16 mm. 

Boons Laka, sp. n. 

Above very dark brown, with the following small 
hyaline white spots on the fore wing: narrow and vertical 
in space 2, dots in spaces 3,4,6,7.8 Below uniform dark 
brown ; fore wing spots as above ; hind wing with whito 
dots in spaces 3 and 6. 


F*g 4. 



Boons kaka, op. n. Outlines of <J genitalia. 


Only differs from Baoria fotuellus (Hopffer) in being 
darker, with smaller spots and without any spot in spaoe 
1 b on the fore wing above or below; also the genitalia 
differ, as will be seen from a comparison of the figures 
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here given with theme of B. fatuellus in the ‘ Catalogue 
of African Hesperiidte ’ (B.M. 1937). 

J. -Kakamoga, Konya. 

Fore wing 18 mm. 


XXXIX.—27i« HippoboBciclA! (Diptera) recorded from 
Ceylon. By (ionnoN B. Thompson. 

ll’lttto XI.) 

'J'hjs short (taper contains a list of the species of Hippo* 
hoscida' recorded from Ceylon. Two additional sftecios 
are listed, as it is almost certain that they will be found 
on the island. Records of two species previously recorded 
are included, one of them with notes and illustrations. 

The Hippoboscidso comprise an extremely interesting 
family of Piptera which are parasitic on birds and mammals. 
Unfortunately, however, we know very little of the 
hosts which they parasitize, owing to the fact that in 
the past they have frequently been recorded, but seldom 
with any indication as to their hosts. It scorns to me 
that in the present state of our knowledge of the eeto- 
parasitic Arthropoda it is almost impossible to give too 
much data when publishing records. 

I wish to record my thanks to Dr. Jos. Bequaert for 
his kind help and guidance, to Capt. W. W. A. Phillips 
for the specimens, and to Dr. J. W. Shackle for the 
excellent photographs. 


Hlppoboseidse. 

Subfamily Hippohoscim.*:. 

1. Hippoboaca maculata Leach. 

Hippohima tnacuUtta Leach, 1818, Mem. Wem. nat, Hist. Bor. ii. 
pp. 663- 564, pi. xxvi, figs. 11-13. 

Htppoboaca maculata Leach, Bequaert, 1930, 1 Psyche,’ Camb., Mass., 
xxxvii. pp. 317-320. 

Bigot (1885, Ann. Soc. ent. Fr. (6) v. pp. 236-237) 
described a species under the name H. calopsie from 
Ceylon which Bequaert (1930, loc. cit .) considers to be 
a synonym of H. maculata Leach. Brunetti (1910, 
Spoha zeylan. vi. pi. xxiv. p. 172) recorded the species 
as H. variegata Imach from Ceylon, Passara. It appears 
to be a normal parasite of domestic cattle and equines. 
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2. Hippobosca longipcnnis Fabricius. 

Hippobottca lonyipennw Fabriciun, 1805, ‘ Systema Antiiatorum/ 
p. 338. 

tilppobowa fongipenma Fabriciun, Be quae rt, 1930, * Fnyche,’ Camb., 
Maas., xxxvii, p. 314. 

This species, of which H. caperms v. Olfers (1816) and 
II. mnina Bondani (1878) are synonyms, has been re¬ 
corded from various parts of India, but not from Ceylon. 
It may be expected to occur there. Nowadays it appears 
to be most commonly found on dogs. 


Subfamily Oknituouyiihx. 

3. Ornithockrmi plicata (v. Olfers). 

Omithomyia plicata v, Ollora, 1816, ‘Be vegotativis etammatw oorpori- 
bua in corporibua aniinatin rej>eriundi« oommentariuH,’ Berlin, 
part 1, p. 102. 

v. Roder (1893, Ent. Naehr. xix. p. 236) and Bau 
(1929, Zool. Am. lxxxv. p. 10) recorded Ornithomym 
nigricans Leach, which is a synonym of O . plicata (v. Olfers), 
from South Ceylon. Both records were based on the 
same specimen. There is no indication of the host. 

4. Lynchia longipalpis (Macquart). 

Ol/ersta tangipalpin Mat-quart, 1835, Histoiro Naturelle dew Insect oh, 
DiptdroR, ii. p. 640. 

Van der Wulp (1897, Termeszetr. Fiiz. xx. p. 144) 
retarded L. longipctipi# (Macquart) from Ceylon under 
the name Olfersia longirostris , which he described from 
Kala-Wewa and Mudatugama without indication of host, 
Speiser (1904, Zeit. syst. Hym. Dipt. iv. p. 88) examined 
van der Wulp’s types, and synonymized the species with 
longipalpis Macquart, which was described from Java. 

5. Pseudolynchia maura (Bigot). 

Olfersia maura Bigot, 1886, Anti. Sot*. ent, Fr. (6) v. p. 237. 
Pae.udolynchia maura (Bigot), Boquacrt, 1925, ‘Psyche,’ Camb.,Maw., 
xxxii. p. 273. 

Up to the present this species has not been recorded 
from Ceylon, but as it has now become an almost cos¬ 
mopolitan parasite of domestic pigeons it may be expected 
fcp occur there. It has been recorded from various 
parts of India. 
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6. Crateerina acniipennis Austen. 

Crakerina actUipenm * Austen, 1926, 4 Parasitology,* xviii. pp. 355- 
366, fig. 1 a. 

This species was originally described from Canary is., 
Transvaal, and Natal, off Micropus spp. Ferris (1930, 
Philipp. J. Hoi. xliii. p. 547) recorded a single female 
from Ceylon off Micropus affinis nipalenms Hodgson 
(‘ k CypseJm affinis M ). 

7. Myiophthiria sp. 

Austen (1920, ‘ Parasitology \ xviii. p. 360) recorded a 
specimen of a probable new species of this genus from 
(Ceylon, Pundaluoya, taken in the nest of Collocalia u . 
umcstlor Jerdon (Nilghiri swift). 

Subfamily Mjclophaowjb. 

8. Lipoptena efowa Speiser. (PI. XT. figs. I & 2 ; and 

text-figure.) 

Lipopteiw efovm Speiser, 1905, Zeit. syst. Hym. Dipt. v. p. 352. 

ThiH speciew was originally described from Ceylon 
without indication of host. As a number of specimens 
in excellent condition and taken from a known host are 
at hand, the following notes, together with the illustrations, 
will, it is to be hoped, help towards an easy recognition 
of the species in future. 

Specimens examined. —10 0 (all wingless) off 

Axis axis ceylonenm Fitzinger (Ceylon spotted deer). 
See below for further details of this record. 

Female.— Length (on slide) 3-75 mm. (PI. XI. fig. 2.) 
Male. —Length (on slide) 2-7 mm. (PI. XI. fig. 1.) 
General colour, pale to dark brown. 

Female.—Head roughly one-third broader than long. 
Devoid of setae except for two very stout (I, 1), four 
medium-sized (2,2), and two (1,1) very small setae. 
Ventrally beset with numerous small setae along the orbits 
etc. Frontal vitta somewhat elongate, rough in appear¬ 
ance; ocellar area small, a little more than one-third 
th$ length of the head. 

Thorax a little broader than long, bearing few setae; 
pre-alars with two rows of stout setae—three long stout, 
and four short stout ones anterior to them. On post- 
alars a group of four stout setae—three small and one long. 
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Ventrally tlie menu- and motastornum arc thiokly besot 
with short, stout setae arranged roughly in rows from side 
to side. Seutellum bears six setae—four short, two 
long—on its posterior margin. 1-iegs stout—'not bearing 
many setae dorsally, more vontrally. Claws slender, 
slightly asymmetrical. 

Abdomen (for arrangement of setae see PI. XL).—The 
great or portion of i he abdomen is membranous, with very 



Omitalia, of IApoptena tjoiva 8peiaer, <J. x 126. 

few setae except on the posterior margin of the four plates. 
Ventrally the greater portion of the abdomen is oovered 
with small slender setae. Basal sternite slightly emarginate, 
thickly beset with small stout setae—those setae on the 
outer margin somewhat longer than the remainder. 
The ventral margin of the basal sternite is bordered with 
very small slender setae. 

Male, —Closely resembles the female, 
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(ienitalia (text-figure) consisting of a pair of stout, 
ohitinized pointed processes attached to a basal plate ; 
projecting between these is another more bluntly pointed 
structure. The figure is drawn from genitalia in situ. 

Larvee .—Two females of the series examined have 
larva? within their abdomens. The posterior portion 
of the larvae is heavily ohitinized—black. The condition 
of the specimens does not enable me to discern the con¬ 
nections bet ween the larvae and the tracheal system of the 
adults. 

L. efoveci Speiser soems to come very close lo L. cerm 
(Linn.)—the common parasite of European deer. The 
genitalia appear to be almost identical in these two species. 

New Records. 

Hippobosca maculata Leach. 

“ On Black Bullock,” Ceylon, Dambulla, 16. iii. 1934. 

Lipoptena efoi'ea Speiser. 

Axis axis ccylononsis Fitzinger (Ceylon spotted 
deer), Ceylon, E.P., Nikkawewa, near Kantalai, 
200ft., 20. i. 1936 (W T . W. A. Phillips). (See above.) 

Panthe.ru pardus fusca (Meyer) (Indian leopard), 
Ceylon, Amurdhapura, 16. iii. 1934. A single female, 

EXPLANATION of PLATE XI. 

Fig. 1 . Ltpvptrna efovea Speiaor, <J. X 1 f>. 

Ftg. 2. Ditto, ?. x IS. 


XL .—Deux Cercopide,s nouveaux de VEquateur. 

Par le Dr. V. Lallemand. 

Sphenorhina intricata, sp. n. 

Noire ; de ohaque c0t6 du pronotum et du prostemum, 
au bord ant&o-lateral, une grande tache rouge-fono4 mal 
limitto. 8ur les 61ytres, une bande transversal© et une 
taohe rouge sombre (presque rouge noir&tre) mal limit&s 
et peu tranches, la bands se trouve prfes de la base et la 
taohe au bord exteme au-devant du tiers apical. 

Elytres dens^ment ponotu^s, granuleux, 4 nervures 
visibles, mais peu saillantes; 6cusson transversalement 
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strib, d6prim<j en cuvette large et peu protbnde; sur le 
pronotum une carene mediane n’atteignant pas le bord 
post&ieur; sur lo front une carbno mediane nette, vu 
de cotb, il montre un angle droit; rostre atteignant 
presque la base des handies postbrieures; deux Opines 
sur leB tibias post^rieurs, une tres petite pr4s de la base 
et une forte prbs de l’extrdmitd. 

[jongueur : 11 mm. 

Evuateur : Huigra. v. 1923, 4000 ft. (F. X. Williams). 

Type : raa collection ; paratyjie : collection du British 
Museum. 


Sphenorhina fallaeiosa, sp. n. 

o, noire : sont rouge carmin : les bords antbrieurs flu 
vertex, les bords antbrieur (btroitement) et latbro-ant^rieurs 
(un peu plus largement) du pronotum, la partie antbrieure 
du prosternuin, une tache k la base et k l'extr&nitl des 
hanches, les cuiwses anterieures et mtfdianes, les tibias et 
le m^tasternum; abdomen rouge brun, mais plus rouge 
sur la ligne median®, le bord posterieur de chacun des 
segments est rouge carmin ; extrbmite de l’fausson jaune ; 
sur les dytres, deux bandes transversales jaunes, assez 
etroites, la premiere partant de Textr&nitoS de Tdcusson, 
la seconde de la point® du clavus, qu’elle colore ; la carene 
du front est noire rougefttre. plus rouge vers Tangle. 

9, plus rouge ; le quart anterieur du pronotum est 
rouge, mais sans limites prbeises avec la partie postbrieure 
noire, les deux colorations se melangent; les pattes sont 
rouges, les cuisses poBtdrieures, les tarses et la pointe 
des Opines, le second article du rostre brun rouge&tre. 

Deux bpines sur les tibias posterieurs, la premiere pr£s 
de la base est tr&s petite ; median et cubitus soudbs sur 
le tiers antcrieur; sur T&iusson, une grande fossette 
mbdiane et deux petites lat^ro-antbrieures sur le pronotum, 
trace de car&ne mediane sur sa partie antbrieure ; bcarte- 
ment des oeelles bgal k la moiti6 de la distance apparent 
les yeux des oeelles, entre eux une fine car&ne ; front, vu 
de odt£ dessinant un angle saillant, 4 peu prfts droit. 

Longueur: 10 mm. 

EQPATHtTR : Bucay (F. X. Williams). 

Types: ma collection; paratype: collection du 
British Museum. 
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XLI .—Jurassic Mollusca from Southern Arabia collected 
in 1936 by Mr. II. St. J. B. Philby. By L. R. Oox, 
M.A., So.D., Department of Geology, British Museum 
(Natural History). 

[Plate XIL] 

Introduction. 

Marine Jurassic rockN are already known to occur in 
several parts of Arabia. They appear to have been 
discovered first by F. R. Mallet on a journey in the Aden 
hinterland; F. Stoliozka, whose brief report is quoted 
by Mallet (1871, p. 282), did not, however, consider the 
fossils collected to be specifically determinate. The 
earliest detailed aooount of fossils from this area is in a 
paper by R. B. Newton and G. C. Crick (1908), who 
describe a small series of Kimmeridgian mollusca collected 
by Major H. S. Hazelgrove from localities situated about 
50 and 100 miles north of Aden. Not long afterwards 
there followed a short paper by G. H. Tipper (1910) 
describing fossils from the same horizon and district 
collected in 1906 by R. E, Lloyd. 

Ann, A Mag. N. Hitt. Ser. 11, Vol, i, 21 
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The discovery of Jurassic rocks further east, in the 
Makalla Sultanate, was due to 0. H. Little, whose collec¬ 
tion of fossils, consisting of mollusoa and brachiopods, 
was described by (J. Stefanini (1925); these fossils appear 
to be of approximately Upper Argovian age. Stefanini 
(1925, p. 194) also refers to a small undescribed collection 
of Jurassic fossils formed by (1. Wyman Bury in an inter¬ 
mediate district, situated in the hinterland of Shugra. 
He quotes an opinion expressed by Professor E. Dacque 
(in Jill.) that these fossils, in view of the presence of the 
molluscan genus Ponidonia, are of Upper Dogger (Callovian) 
age; but Stefanini points out that Posidonia occurs 
in the matrix of Argovian ammonites in Makalla, and 
so is of little use as an indication of horizon *. 

Fossiliferous Jurassic rocks had meanwhile been 
discovered by Mr. H. St. J. B. Philby along the Tuwaik 
plateau of Central Arabia. His first collection, made in 
1918, was described by R. B. Newton (1921), who con¬ 
sidered the fossils to be of “ Sequanian-Kimmeridgian ” 
age. A further collection from this same area, made by 
Mr. Philby in 1931-2, was reported upon by me (1933); 
my conclusion was that these fossils, as well as those 
described by Newton, should be referred to the Callovian 
rather than to the “ Sequanian-Kimmeridgian.” 

Jurassic rocks have also been discovered in the Yomen, 
by P. Lamare. The collections of fossils made by this 
explorer come from the neighbourhood of Amran, north 
of Sanaa, and are described in a paper by Mile. E. Basse 
(1930, pp. 135-145). They are assigned by her to a 
“ Sequanian-Kimmeridgian ” horizon. 

Tho mollusca which form the subject of the present 
report were all collected by Mr. Philby from the ‘Alam 
Aswad ridge (15° 55', 45° 40'), some 130 miles east of 
Lamare’s localities. They occur, mainly in the form of 
casts, in a moderately hard white limestone, the exposed 
thickness of which amounts to about 200 feet. This 
deposit also yielded a few corals and numerous branching 
Hydrozoa belonging to the genus Milleporidium, which 
are at present being studied by my colleague Dr. H. D. 
Thomas. For a Jurassic deposit the abundanoe and 
large size of these Hydrozoa is remarkable. One fossil 

* Tn British Somaliland a species of Potidonia occurs in abundance 
in shales of Khnmondgian age (L. R, Cox, 1935, p. 186). 
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particularly worthy of note is a nodular coral-growth 
containing the very clearly preserved external mould of 
the species Pieroperna ; modiotaris. 

The following is a list of the mollusoa described in the 
present paper :— 

Navicula (Eonamcula) of. quadrisulcata (J. de C. 

Sowerby). 

Modiolus jurensis (Merian MS., Roemer). 

Brachidontes (Arcomytilus) subpectinatus (d’Orbigny). 

Pleroperna modiotaris (Munster). 

Entolium cf. demissum (Phillips). 

Lima (Plagiosloma) aff. harronis T>aoqu6. 

Lucina sp. indet. 

Lucina sp. n. 

Corbis cf. suhdecussafa Buvignier. 

Mactromya sp. indet. 

Cardium bannesianum Thurmann MS., Conte jean. 

Ceratotnya excentrica (Voltz MS., Roemer). 

Globularia cf. hvmisphwrica (Roemer). 

Nerinea ; sp. indet. 

Although the collection has yielded only five definitely 
determinable species, there can be no doubt as to the 
Upper Jurassic age of this assemblage. One or two of 
these species have a moderately extended geological 
range within the Upper Jurassic, but 1 consider that the 
balance of the evidence suggests that the horizon repre¬ 
sented is approximately Lower Kimmeridgian (Sequanian). 
The beds are, therefore, probably a continuation of those 
discovered by Lamare further west, where at least three 
of the same species occur. The absence of the species 
Nucula (Palwonucula) cuneifurmis J. de 0. Sowerby and 
Grammatodon (Indogrammatodon) egerionianus (Stoliczka), 
which occur so abundantly at about the same horizon 
in the Aden hinterland and in Somaliland, has probably 
been determined by a difference in facies. It is of interest 
to note that the affinities of the assemblage described in 
the present paper are predominantly European, whereas 
the N. cumiformis-Q. egertonianm assemblage is re¬ 
stricted to the Indo-Afriean province. 

The specimens now described, like those collected on 
his previous expeditions, have been generously presented 
by Mr. Philby to the Department of Geology of the 
British Museum (Natural History). 

21 * 
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Description of the Species. 

Class LAMELLTBRANCHIA. 

Navicvla (Eonavieula) cf. quadrisulcata 
(J. de 0. Sowerby). (PI. XIT. fig. 7.) 

Compare:— 

Area quadrimlcato J. do C. Soworby, 1824, vol. v. p. 115, pi. cooelxxiii. 
fig. 1. 

Area guadrituloata P. de Loriol, 1876, p. 145, pi. xviii. figs. 7, 8. 

Navieula (Konnvicula) quadrimtleata W. J. Arkell, 1929, p. 38, pi. i. 
figs. 3 -6. 

Material. —One specimen. 

Description. —This specimen is the internal cast of a 
well inflated, moderately elongate, trapezoidal shell with 
subparallel dorsal and ventral margins, and broad, pro¬ 
minent. and rather widely separated umbones placed 
at about the anterior quarter of its length. A sharp 
carina in each valve coincides with the most inflated 
region of the shell and delimits a broad posterior area 
on which the impressions of radial sulci, three or four 
in number, are faintly visible. The anterior end of the 
ventral margin of the cast is broken away, so that it is 
impossible to say if there was any sinus or gape of the 
valve-maigins in this region. No distinct impressions 
of hinge-teeth are preserved. 

Dimensions. —Length 38-8 mm., height 19’5 mm., inflation 
20-2 mm. 

Remarks .—This cast has the characteristic shape of a 
Navicula and may be referred without hesitation to its 
Jurassic subgenus, Eonamcula. It agrees very well with 
many British specimens of the Argovian species N. qvadri- 
sulmta —a form which, like other representatives of 
its genus, varies considerably in outline and infla tion. 
Dr. W. J. Arkell (ioe. e,it.) inoludes Area (Macrodon) cepha 
de Loriol (1893, p. 276, pi. xxx. figs. 6-11), from the 
Upper Argovian (Rauracian) of the Bernese Jura, in the 
synonymy of N. quadrisulcata , but excludes certain forms 
from the Upper Jurassic of various European localities 
whioh differ from that species in having only three radial 
sulci instead of four on the posterior area. In some 
British specimens, however, a fourth sulcus is only very 
faintly indicated, and I doubt if the forms with only 
three sulci are specifically distinct from N. quadrisulcata , 
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•It is impossible to say definitely if the sulei on the speci¬ 
men now described numbered three or four, but the latter 
seems the more probable number. 

In Europe N. quadrisulcata has been recorded from the 
Argovian and Lower Kimmeridgian (Sequanian). A 
closely related form occurs in the English Portlandian, 
and bears the name N. doraelenaia Cox (1925, p. 127, pi. i. 
figs. 7 o, b, and pi. ii. figs. 1 a, b, 2, aub Parattelodon). 

No closely related species has previously been recorded 
from the Jurassic of Arabia or adjacent regions. “Area ’’ 
aublata d’Orbigny, which K. Futterer (1897, p. 598, pi. xxi. 
figs. J. 1 a) figures from the Upper Jurassic of Shoa 
(Ethiopia) and Mile. E. Basse (1930, p. 139) records from 
the Yemen, is easily distinguishable, as its carina is less 
well-defined and its most inflated region lies within the 
anterior half of its length, and thus considerably anterior 
to the carina. The internal cast of the well-known 
species GrammatocUm ( Indogrammatodon ) eyerlonianm 
(Stoliozka) *. which occurs in the Kimmeridgian of the 
Aden hinterland, as well as in Tndia, Somaliland, and 
elsewhere, differs in the same characters as distinguish 
“ Area ” aublata, from which it is itself distinguished by 
its more inflated form. 

Modiolus jurensis (Merian MS., Roemor). 

M t/tUu# j uremia Merian MS., F. A. Koemer, 1836, p. Hit. pi. iv. tig. 10. 
Mytihu juretutu L. R. Cox, 1030, p. 161, pi. xv. tig*. 16-17. 

Material. —One specimen. 

Remarks. —The specimen is an internal cast which is 
broken at its postero-ventral extremity, but otherwise 
agrees fairly well with one of the specimens from Somali¬ 
land figured by me (fig. 16) in the above-cited paper. The 
question of the generic allocation of this well-known 
Argovian-Kim meridgian species has been disoussed by mo 
in another recent paper (1937 b, p. 342). 

Brachidontes (Arcomytilus) eubpectinatus (d’Orbigny). 

(PI. XII. fig. 4.) 

JUriihtD peotinatut J, Bowerby, 1891, vol. iii. p. 147, pi. colxxxii (non 
Modiola peetinata J. B. do tamarok, 1806, which is also referable to 

Mytfbt* aubjHctinatus A. d’Orbigny, 1850, p 340. 

* For * discussion of the generic affinities of thin species, which has 
***** referred to ParaUelodon, tee L. R. Cox, 1987 a. 
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Aiytilua aubpeclitMtiua I\ de Loriol, 1872, p. 341, pi. xix. fig. 6. 

Mytilua (Arcomytilua) peetinatua W. «J. Arkell, 1920, p. 53, pi. ii. 
fig. 9 ; also 1935 (Additional Notes), p. viii. 

Mytilua aubpeclincUua E. Basse, 1930, p. 138, pi. v. fig. JO. 

Material. —Two specimens. 

Description. —These specimens are casts bearing traces 
of the radial threads which ornament the shell in this 
species. One specimen broadens considerably in a 
postero-ventral direction and has a wide, flattened 
postero-ventral margin, thus agreeing well witli the 
type-form of the species as found in the English Argovian. 
The other specimen (PI. XII. fig. 4), however, is more 
parallel-sided, with the margin in question more rounded ; 
it therefore shows some approach to “ Mytilus 99 lait - 
mairemis de Loriol *, which may be morely a variety 
of subpectinatus . Jn both specimens, however, the 
ridges which pass from the umbo to the extremities 
of the postero-ventral margin are well defined, whereas 
in the typical laitmairensis they are absent. 

Remarks. —J intend to discuss elsewhere the internal 
characters of thin species, which is the type of Arcomytilm 
Agassiz. The ribbed forms of tho Jurassic appear to be 
the ancestors of tho Recent ribbed forms which are 
included in the genus Bmchidordes, and J therefore regard 
Arcomytilm as a subgenus of BrachidonJtes. 

B. pectimtm is a well-known species which is widely 
distributed in beds of Argovian and Lower Kimmeridgian 
age. 

Pteroperna modiolaris (Munster). 

(PI. XU. fig. 1.) 

Aviculu tnodiolari# G. v. Munster, 1836, in A.Uokifurtft,p. 131, pi. exviii. 
fig. 5. 

Avieula modiolari <r F. A. Koeraer, 1836, p. 87, pi. v. fig. 1. 

Avieula geaaneri J . Thurnmnn MS., A. Grossly, 1840,p. 136 (wmi. nud.)> 

Avieula geaneri C. Coutejean, 1858, p. 74. 

Avieula geaneri 0. Con to jean, 1859, p. 300, pi. xix. figs. 8, 9. 

Avieula modiolaria C. Contejean, 1859, p. 301. 

Avieula geaneri J. Thurmann and A. fitalion, 1862, p. 229, pi. xxx. 
fig. 5. 

Avioula geaaneri P. de Loriol, 1872, p. 363, pi. xx. figs. 5, 6. 

Avieula geaaneri E. Ureppin, 1894, p. 70, pi. iv. fig. 20. 

Avieula cf. geaaneri K. Futterer, 1897, p. 589, pi. xix. fig. 8. 

Avieula cf. geaaneri E. Basso, 1930, p. 138. 

Aviculu (Pteroperna) geaaneri V, Pcelinoev, 1928, p. 485. 


* See L. R, Cox, 1935, p. 164, pi. xv. figs, 13, 14 j also W, J. Arkell, 
1936, p. 358, pi. liii. fig. 2. 
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Material .—One specimen. 

Description .—The specimen which I refer to this 
species is an exceptionally clear natural mould of the 
exterior of tho shell preserved in a nodular coral-growth. 
The details of the surface ornamentation are well preserved 
on the dorsal portion of the specimen, but are more obscure 
on the ventral region, where, apparently, the specimen 
had suffered some decortication before leaving its im¬ 
pression. A plaster cast made from this natural mould 
is figured. 

The specimen is a large and strongly inflated left valve 
whose length is slightly in excess of its height. The 
posterior wing is broad, acutely pointed, and of moderate 
length, with a strongly concave posterior margin; the 
anterior wing, which is also sharply pointed, is fairly 
small. The body of the shell is narrow at the umbo, 
which is not at all incurved. In the earlier stages of 
growth it is only moderately oblique, its median line 
making an angle of about 60° with the hinge-margin. 
In later stages of growth, however, the body curves round 
strongly in a posterior direction, so that its median line 
becomes horizontal before reaching the posterior extremity 
of the shell; this extremity, which is rather pointed, 
projects considerably beyond the tip of the posterior 
wing. The level of the body declines rather gradually 
towards the posterior wing, which is less flattened than 
in many secies; on the other side it falls away more 
steeply towards the anterior wing, which does not appear 
to be delimited by a definite groove. About seven 
unevenly spaced, strong, narrow radial ribs are present 
on the dorsal region of the body, but appear to become 
woakor in later stages of growth ; fine concentric threads 
ornament the interspaces. The posterior wing bears 
four ridges parallel to the hinge-margin; these are 
separated by well-defined depressions. 

The valve margins of the shell do not lie in a piano, 
the postero-ventral region being slightly twisted towards 
the right-hand side of the shell—that is, away from the 
observer when viewing the exterior of the left valve. 
The right valve would appear therefore to have been 
deoidedly Smaller than the left. 

Dimensions. —Length 66*0 mm., height 54-5 mm., 
inflation 20-0 mm. 
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Remarks. —The only specimens of tins species available 
to me for comparison are, like the original specimens 
figured by Goldfuss and Roemer, internal casts from the 
German Kimmeridgian. In interpreting the species 
1 have, therefore, been obliged to rely mainly upon the 
figures published by Contejean, Thurmann and Etallon, 
and do Loriol, which alone give a satisfactory idea of the 
external characters of the shell. Its internal characters 
are unknown, but the presence of the horizontal ridges on 
its jtosterior wing indicates that it should be referred 
to the genus Pteropema. The left valvos figured by 
Contejean and by Thurmann and Station have a straighter 
and more oblique body and a more rounded postero- 
ventral extremity than the one now described. The 
specimen figured by do Loriol, however, agrees more 
closely in these characters ; it differs mainly in the 
greater area of its posterior and anterior wings, due to the 
fact that the maiginal sinus below each of these wings is 
less pronounced. The species is obviously somewhat 
variable, so that these differences are probably of no 
significance. Its rather strongly inequivalve character 
is shown in the figures published by the authors cited, 
while its slightly twisted postero-ventral extremity is 
indicated by Thurmann and Etallon. 

The Bathonian species Pteropema costatula (J. A. 
Kudes-Deslongcliamps) * is very similar to the species 
now recorded, but the body of its shell is straighter, 
narrower, and more oblique, and its posterior wing is 
narrower. Specimens from the Mytilus-bedn of the Alps 
of Vaud (Switzerland), the age of which is still a matter 
for dispute, have been referred to Pt. costatula by P. de 
Loriol (1883, p. 64, pi. xi. fig. I) j these agree more 
closely with the specimen now described than do English 
and French Bathonian specimens of the species. 

Pt. modiolaris is more usually known by the trivial 
name gessneri, but if the synonymy given above is accepted 
it is obvious that this name cannot be retained. Avicula 
modiolaris J. de C. Sowerby, an Upper Carboniferous 
species now usually referred to Naiadites, was not described 
until 1840, and so does not invalidate Mfinster’s name. 
The species is widely distributed in the Kimmeridgian 

* 3. A. Eudes-Deriongohomps, 1824, p. 191, pi. v. fig*. 8~C {tub 
GerviUia ); also 3. Mom* and 3. Lyoett, 1893, p. 18, pi. ilTfig*. 8, 13. 
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of Europe, where it appears to be most abundant in the 
Sequanian. Futterer has figured a possible representa¬ 
tive from Shoa (Ethiopia), while Mile. E. Basse has 
recorded it from the Yemen. 

Entolium of. demisaum (Phillips). 

Compare:— 

Pceten ilemuoua J. Phillip*, 1829, p. J40, pi. vi. ng. o. 

linioltum detnuuntm W. J. Arkell, 1030, p. 01, pi. vit. fig. 4, and pi. ix. 

fig. 8. 

Material. —One specimen. 

Remarks.— This specimen, which is broken away 
dorsally, is mainly an internal cast, but retains a little 
of the original shell. It appears to be referable to 
E. demissum, as interpreted by Arkell to include in itH 
synonymy Pecten vitreus Roerner and P. solidus Roomer. 
This species ranges in Europe from the Callovian to the 
Kimmeridgian or, possibly, to the Lower Portlandian. 

Lima (Ptuyiostoma) aff. harronis Dacquo. 

[Lima harroni* E. Daoqu6, 1905, p. 133, pi. xv. fig«. 13, 14. | 

Litna (PlayiotUma) of. cwtarUna Thurmann ; J. Weir, 1929, p. 27, 
pi. ii. figs. 7-11. 

Lima (Playiostoma) horrent* L. R. Cox, 1935, p. 179, pi. xix. figs. 2, 3. 

Material. —One specimen. 

Description. —This specimen, w’hich is partly broken, 
is a highly inequilateral and oblique, medium-sized right 
valve, about 36 mm. in height. Its outline is pronounoediy 
trapezoidal, as the anterior umbonal ridge is straight and 
considerably produced, with the postero-ventral margin 
subparallel to it. The ornamentation consists of over 
fifty depressed, rounded radial riblets, which are separated 
by punotate linear interspaces. 

Remarks. —This specimen bears a very close resemblance 
to the species from the Upper Jurassic of British Somali* 
land which J. Weir figures under the name Lima ( Plagio - 
stoma) of. astartina Thurmann, and which I, in a previous 
paper have considered to be identical with L. (P.) harronis 
Dacqu6. This assignation may be correct, although it 
cannot be regarded as definitely substantiated until it 
has been possible to study a series of specimens of 
L. harronis from its type horizon and locality, the Lower 
Kimmeridgian of Ethiopia, showing the full range of 
variation. The type-specimen, as figured by Daoqul, 
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is smaller than those from British Somaliland, and has 
narrower and more numerous ribs. 

L. astarlina (Contejean, 1859, p. 308, pi. xxiii. figs. 3-5), 
a species of the European Kimmeridgian, closely resembles 
the specimen now recorded and those from Somaliland in 
ornamentation, but its anterior umbonal ridge is less 
produced. The species L. w'uliroslris Krumbeek (1905, 
p. 97, pi iii figs. 2 a~c), from the Kimmeridgian of Syria, 
is also comparable in ornamentation, but differs to some 
extent in shape. 

Lucina sp. indet. (1*1. Xil. fig. 2.) 

Malarial. —Five specimens. 

Description. —These specimens are all somewhat eroded 
casts of an ovate and rather feebly inflated Lucina whose 
length is slightly in excess of its height. The umbo, 
winch is very slightly anterior to median, is not at all 
prominent; the even curve of the outline of the cast is 
interrupted by only a slight concavity in front of the 
umbo 

Dimensions. —The measurements of a typical specimen 
are as follows -Length 35 mm., height 30 mm. 

Remarks. —These casts differ from the original type of 
Lucina substriata Roomer (1836, p. 118, pi. vii. fig. 18), 
a species which Mile. E. Basse (1930, p. 140) records 
from the Kimmeridgian of the Yemen, in their less 
prominent umbo, but they bear a oloser resemblance 
to L. elsyaudite Contejean (1859, p. 269, pi. xii. figs. 3~5), 
which P. de Loriol (1867, p. 63) regards as a synonym 
of L. substriata. They are not, however, well enough 
preserved for even a qualified specific name to be associated 
with them. 

Lucina sp. n. (PI. Xll. fig. 3.) 

Material. —One specimen. 

Description. —The internal cast of an elongate-ovate, 
feebly inflated Lucina, with obtusely rounded, depressed 
umbones placed slightly anterior to the middle of the 
length. The even curve of the outline of the cast is 
interrupted by only a slight concavity in front of the 
umbo. The ventral margin is strongly and somewhat 
asymmetrically oonvex, ascending steeply anteriorly, 
so that the anterior end of the shell is rather narrow. 
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Dime?mom .—Length 49*5mm., height 37 0mm., inflation 
lth4 mm. 

Remarks.- -Although indifferently preserved thin apeei- 
men in of interest aw differing considerably in shape from 
any Jurassic Larina whose description 1 can find in the 
literature. Perhaps the species L. ingens Buvignier (1852, 
p. 11, pi. x. figs. 3-5), from the 41 ‘ Coral-Rag ” of the 
Meuse i)6partomcnt of France, is as close to it as any such 
species, but is less olongate and more regularly ovate in 
outline. 


Vorbis of. subdecussafa Buvignier. 

(PI. XII. fig. 5.) 

(Vmipare : - - 

Corbin *ubdecM6(itu A. Jiuvignior, 1852, p. 13, pi. xi. ligs. 20-23. 

Corbin nubdeeunmitu W. J. Arkoll, 11)34, p, 288, pi. xxxvii. lig. 2. 

Material. —Four specimens. 

Description - Those are internal easts oJ‘ a subrectun- 
gular spociesof'fW/ns of moderate inflation. Theuiubones, 
which are not- very prominent, are j)laeed very near the 
middle of the longth. The ventral margin is feebly 
convex, ascending to a slight extent posteriorly ; the 
posterior margin is rather sharply convex, the anterior 
margin flattened and sub vertical. The pallia! line, 
which is rather distant from the ventral margin, and the 
dorsally placed, suhequal adductor scars, are clearly 
visible. Between the pallial line and the ventral margin 
the surface of the cast shows a delicate radial frilling. 
One specimen shows, in addition, a crcnulation of the 
ventral margin. 

Dimensions .—The measurements of the most complete 
specimen are as follows:—Length 52-7 mm., height 
37 5 mm., inflation 27*2 mm. 

Remarks .—The specimens now recorded undoubtedly 
belong to a group of Upper Jurassic species of Vorbis, 
several representatives of which, from the “ Coral-Rag ” 
of St. Mihiel, in the Meuse D6partememt of France, are 
described by A. Buvignier (1843 and 1852). Of Buvignier’s 
species (some of which, probably, will eventually bo 
united in synonymy) V. svbdecussata appears to resemble 
the Arabian casts most closely, as the outline of its shell 
is pronouncedly rectangular. C. decussata Buvignier 
(1843, p. 228, pi. iii. figs. 15-17; 1852, p. 13, pi. xii. 
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figs. 7-11) iB also very similar, but more ovate in outline. 
Another closely comparable spocies, which has been 
frequently cited in the literature, is C. subclathrata Thur- 
mann MS., Contejean (1859, p. 273. pi. xiii. figs. 5-9; 
also J. Thurmann and A. Etallon, 1862, p. 186, pi. xxiii. 
fig. 1); this is probably a synonym of U. dccussata, and, 
like that form, is more ovate in outline than the easts 
now recorded. An internal cast of C. subclathrata, 
which is represented in Contejean's fig. 6, closely resembles 
the specimens now recorded in the position of its adductor 
scars and pallial line. 

A specimen from the Kimmeridgian of Shoa (Ethiopia) 
has been figured by K. Futterer (1897, p. 600, pi. xxi. 
figs. 2, 2 a) under the name Fimbria subclathrata ; as 
Mile. E. Basse (1930, p. 141) has pointed out, however, 
this specimen like a similar one figured by E. Dacquf* 
(1905, p. 138, pi. xv. figs. 16 a, b), appears to be an internal 
oast of the species Cardium bannesianum Thurmann MS., 
Contejean. 

Mactromya sp. indet. (PI. XII. fig. G.) 

Material .—One specimen. 

Description .—The internal oast of a medium-sized, 
moderately elongate, strongly inflated, almost sym¬ 
metrical, ovate Mactromya with prominent, broadly 
rounded, almost median umbones. The ventral margin 
and the anterior margin are both rather flattened; the 
posterior margin is feebly oonvex. 

Dimensions .—Length 420 mm,, height 33*0 mm., inflation 
(approximate) 30-0 mm. 

Remarks .—In shape this species agrees more closely 
with Mactromya cardioides (Phillips), of the Lias, than 
with any other described Mactromya. The most olosely 
comparable Upper Jurassic representative of the genus 
which has hitherto been described appears to be Mactromya 
crassa Agassiz, as figured by L. Rollier (1913, p. 218, 
pi. xv. fig. 6); in that form, however, the shell appears 
to be higher at its posterior end than in the oast now 
recorded. Other Upper Jurassic species with which 
comparison may be made are the English Portlandian 
form recorded by me (1925, p. 152, pi. iii. fig. 1) under 
the name Unicardivm verioti (Buvignier) and the 
French Kimmeridgian form recorded by P. de Loriol 
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(1872, p. 254, pi. xv. fig. 8) as TJnicardium cxcentricum 
d’Orbigny; in both of these species, however, the shell 
is more inequilateral than the cast now recorded. 

Cardivm bannesianum Thurmann MS., Contejean. 

Cardium bannerianum Thurmann MS., C. Contejean, 1868, p. 56. 

Cardium bannesianum C. Contejean, 1869, p. 276, pi. xv. Age. 1-5. 

Cardium banneianum J. Thurmann and A. iStallon, 1862, p. 181, 
pi. xxii. figs. 1 a, 6. 

Cardium banneianum P. de Loriol, 1872, p. 249, pi. xv. figs. 1, 2. 

Cardium banneianum K. Fuifcerer, 1897, p. 600. 

Cardium hanneanum E, Basse, 1930, p. 140, pi. v. fig. 8. 

Material .—Two specimens. 

Remarks .—These specimens, although broken, un¬ 
doubtedly belong to this well-known Kimmeridgian 
species, which has been recorded by K. Futterer from 
Ethiopia and by Mile. E. Basse from the Yemen. 

Geratomya excentrica (Voltz MS., Roemer). 

Jeocardia excentrica Voltz MS., F. A. Roemer, 1836. p. 108, pi. vii. 
fig. 4. 

Ceromya excentrica L. Agassiz, 1842, p. 28, pis. viii. a, viii. b, viii. r. 

Ceromya excentrica P. de Loriol, 1872, p. 199, pi. xii. flgB. 12, 13. 

Ceromya excentrica K. Futterer, 1897, p. 608, pi. xxii. figs. 2, 2 a. 

Ceromya excentrica L. Krumbeok, 1906, p. 122, pi. v. flgs. 13 a, b. 

Ceratomya excentrica J. Weir, 1929, p. 31, pi. iii. fig. 4. 

Material .—Six specimens. 

Remarks .—These specimens are in every way character¬ 
istic of this well-known species and need no detailed 
description. In Europe the species appears in the Argo- 
vian, but is most abundant in the Kimmeridgian. 
A closely comparable species, C. plicata (Agassiz), ooours, 
however, in the Bathonian and Callovian. The specimens 
from the Callovian of the Tuwaik plateau, in Central 
Arabia, which were collected by Mr. Philby on a previous 
expedition and recorded by me (1933, p. 384) as C. excen¬ 
trica, would, perhaps, have been preferably determined as 
C. plicata. 

Class GASTROPODA. 

Globularia of. hemisphserira (Roemer). 

Compare:— 

Natioa hemitphmrica F. A. Roomer, 1836, p. 106, pi, x. flg. 7. 

Natica henrnphmiea P. de Loriol, 1872, p. 118, pi. viii. flga. 4-6. 

Natioa hemiephmriea K, Futterer, 1897, p. 613, 
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Nation limtinpltsprica E, Bouse, 1030, p. 142. 

Globularia htmiaptuerira L. H. Cox, 1935, p. 155, pi. xiv. figs. 2 a, 6. 

Material, —One specimen. 

Remarks. —This specimen is an internal cast which 
agrees well in shape with the figures cited above. It 
measures 23 mm. in both height and diameter, and hence, 
if its reference to O. hemisphserica is correct, is not full- 
grown. (J. hemisphserica is a well-known Kimmeridgian 
species, already recorded from Ethiopia, Somaliland, and 
the Yemen. 

Nerinea sp. indot. 

Material. —One specimen. 

Remarks. —A much eroded internal oast of a medium¬ 
sized species with strongly concave whorls. It is quite 
indeterminate. 
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EXPLANATION OF PLATE XII. 

(All figures arc of natural size.) 

Upper Jurassic Lamellibranchia from Southern Arabia. 

Fig. 1. Pteropema modiolaris (Munster). Plaster cast made from 
natural mould (Brit. Mus. L. 70321), 

Fig. 2. Lucina sp. indet. (Brit. Mus. L. 70324). 

Fig. 3. Lucina sp. n. (Brit. Mus. L. 70331). 

Fig. 4. BrachMUmto* (Arcomytilus) subpectinatus (d’Orbigny) (Brit. Mus. 
L. 70318). 

Fig. 5. Corbis cf. aubdecusaata Buvignier (Brit. Mus. L. 70332). 

Fig. 6. Mactromya sp. indet. (Brit. Mus. L. 70336). 

Fig. 7. Navicuia (Konavicula ) cf. quadriaulcata (J. de C. Sowerby) 
(Brit. Mus. L. 70316). 


XLII .—New or little-known Tipulidae (Diptera). —LIV. 
Neotropical Species. By Charles P. Alexander, 
Ph.D., F.R.E.S., Massachusetts State College, Amherst, 
Massachusetts, U.S.A. 

At this time I am describing a series of crane-flies from 
the Oriente of Ecuador, collected by William Clarke- 
Macintyre and his native collectors, the family of Elias 
Velastegui. Most of the specimens were taken at Abitagua 
on the Rio Pastaza, evidently a very prolific locality for 
this group of Diptera. The references cited below * 
give an idea of the conditions obtaining in this part 
of the Oriente. I am greatly indebted to Mr. Clarke- 
Macintyre and collectors for the opportunity of studying 
this extensive series of Tipulid®. The types are preserved 
in my collection. 

* Chapman, Frank M. “The Distribution of Bird-life in Ecuador.’* 
Bull. Amor. Mus, Nat. Hist. lv. pp. 1-784 (1926). 

Shelford, Victor E. (andothers). 1 Naturalist's Guide to the Americas/ 
pp. 862-674 (1926). 

Spruce, Richard. 1 Notes of a Botanist on the Amaaon and Andes 9 
(1908). 
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Tanyprbmna Osten-Sacken. 

1886, Tanyprbmna Osten-Sacken, Biol. Centrali-Americana, Dipt. j. 

p. 16. 

Limoniodes, subgen, nov. 

Characters as in the typical subgenus, differing aa 
follows ;—Antennae 13-segmentod ; segments simple, with 
long verticils. Claws toothed. Wings (fig. 1) with 
distal section of vein R x ff entirely atrophied so the radial 
field is almost exactly as in the genus Limonia (compare 
figs. I and 4); Ms long, arcuated, about three times 
m-cu. Microtrichia present in most cells beyond cord, 
especially near veins ; in basal cells lacking or virtually so. 

Type of subgenus, Tanypremna (Limoniodbs) &ul- 
phvrella, sp. n. (Neotropical). 

The present fly is somewhat similar to the subgenus 
Tanypremnode a Alexander (type, leucoplaca) in the com¬ 
plete atrophy of vein /? 148 , but differs conspicuously in 
the simple antenna* and great reduction in number of 
microtrichia in the colls before cord of wing. The vena¬ 
tion of the radial field is amazingly like that of species 
of the genus Limonia Meigen, and there can be no question 
of the homologies of the veins. This shows that the distal 
end of the main radial vein consists of the free tip of Sc % 
and that the atrophied element is /? lf8 . The methods 
by which this peculiar condition has been attained have 
been discussed by the present writer in various papers, 
the most recent being in the section on the Tipulidac in 
Curran’s 4 Families and Genera of the North American 
Diptera,' pp. 3&~39 (1934). 

Tanypremna (Limoniodes) sulphvreJla, sp. n. 

Genera] coloration of notum chestnut-brown; pleura 
with a transverse darkened girdle ; front wide, silvery ; 
legs with the genua restrictedly brightened; tibial tips 
narrowly whitish; outer tarsal segments dirty white; 
wings sulphur-yellow, the stigma not or scarcely defined ; 
abdominal segments ringed with yellow at near mid¬ 
length. 

Male. —Length about 14-15 mm.; wing 11-12 mm.; 
antennae about 1 mm. 

Frontal prolongation of head very short, black ; palpi 
black. Antennae with the scape and pedicel yellow, 
flagellum black. Front and anterior vertex wide, con- 
4»u, d> Mag . N. HisU Ser. IL Vol. i . 22 
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spicuously silvery; posterior sclerites of head abruptly 
dark brown, the genic paling to yellow. 

Pronotum obscure yellow. Mesonotum almost uni¬ 
formly chestnut-brown, the prtesoutum darker brown 
on sides before suture ; praescutal setae very small and 
reduced in number ; scutal lobes darker brown ; scutellum 
paler, more testaceous brown ; mediotergite brown, the 
anterior third darker. Pleura yellow, conspicuously 
banded transversely with dark brown, including a com¬ 
plete girdle on mesepisternum, including the dorso- 
pleural membrane, anepisternum and stemopleurite; 
pleurotergite similarly darkened, the propleura and the 
pteropleurite remaining of the ground-oolour. Halteres 
brownish black throughout. Legs with the coxae and 
trochanters greenish testaceous ; femora restriotedly pale 
basally, the remainder black with the extreme tips 
greenish white; tibiae black, the extreme bases and 
slightly wider tips greenish white, this more extensive on 
posterior legs; basitarsi black, the outer ends and re¬ 
mainder of tarsi dirty brownish white, most conspicuous 
on fore legs. Wings (fig. 1) with a strong sulphur-yellow 
tinge ; stigma scarcely indicated by a faint darkening; 
in oases wing-tip narrowly darkened; veins black. 
Strong macrotrichia on distal ends of veins beyond cord. 
Venation as discussed under the subgenus; 8c l entire; 
cell 1st M t large, widest across base ; petiole of oell M x 
subequal to or shorter than m ; m-cu at near two-thirds 
the length of j 4 . In one paratype specimen r-m in 
both wings is obliterated by a relatively long fusion of 
veins ft 4 . l8 and M x . +# . 

Abdomen elongate, tricoloured, the segments brownish 
black apioally, more reddish basally, with a narrow, more 
yellowish to nacreous ring at near mid-length; hypo- 
pygium dark brown. Male hypopygium with the tergite 
relatively extensive, the caudal margin broadly emarginate. 
Basistyle elongate. Outer dististyle a little longer than 
the inner, narrowed to a slender apex. Inner dististyle 
elongate, terminating in a slender beak that is shaped 
more or less like a pruning-knife ; surface of style with 
about twenty-five conspicuous black spinous setae. 

Hob. Ecuador (Orient©). 

Hdotype, <J, Abitagua, altitude 1200 metres, April 3, 
1937 ( Macintyre ). 
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Paratopotypea, 5<jy» April 4-18, 1937. 

Tanypremna (Limoniodes) aulphurella is very different 
from all members of the genus so far described. The 
radial sector is longer and more arcuated than in any 
other known species. 







Venation of Tipulidee from Ecuador. 

Pig. 1 .—Tanyprerma (Limoniodes) sulphurella, sp, n. 

Pig. 2 .—Tanypremna (TanypremneUa) cryataUina ♦ sp. n. 

Pig. 3 .—Tanypremna (Tanypremna) oarbintpes , »p. n. 

Pig. 4 .—Limonta (Limonia) velasieguii, sp. n. 

Pig. 5 .—Proioheliua ciaallanticus, gp. n. 

Pig. 6 .—Hexatoma (Eriocera) patens, sp. n. 

Pig. 7 .—JSlephantofnyia (EUphantomyina) supernumerary a Alexander. 
Pig, 8 .—Trcntepohlia (Promongoma) mirabilis, sp n. 


Tanypbekxku.a, subgen. nov. 

Characters as in the typical subgenus, differing as 
follows:—Antennae 10-segmented in both sexes, elongate 
in male; flagellar segments cylindrical, with abundant 

22 * 
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erect set» scattered over the entire segment, exceeding 
in length the sparse verticils. Tibial spurs on all legs; 
daws toothed. Wings (fig. 2) without mierotrichia on 
basal four-fifths of wing, present in outer ends of cells 
beyond cord. Venation : 8c^ preserved ; R^-% atrophied, 
the combined vein R t and R t weakly angulated, in align¬ 
ment with the short transverse free tip of 8c t ; Rs short 
but longitudinal in position, a little more than one-half 
Rg+ 3 ; cell Id M t largo, irregularly pentagonal to hexa¬ 
gonal, widest opposite r-rn ; vein Cv t lying far from Cv v 
Male hypopygium with the ninth tergite transverse, the 
caudal margin truncate or convexly rounded, not notched. 
Inner dististyle oval to subcircular in outline. Ovi¬ 
positor with relatively short fleshy ceroi, with set® 
soattered over the entire length. 

Type of subgenus, Tanypremna (Tanypremnella) crys- 
tallina, up. n. (Neotropical). T. (T.) transfasciala, sp. n., 
likewise belongs here. 

This new subgeneric group is closest to the subgenus 
Limoniodes. differing especially in the 10-segmented 
antennae, which are of an unusual length for a member of 
this genus. Both groups have /? 1+a atrophied, but the 
present fly shows the point of departure represented by 
a slight angulation where R 1 and R t unite. The great 
reduction in number of mierotrichia on the wing-surfaoe 
of both of these groups is not found in the five other 
subgeneric groups now plaoed in Tanypremna. 

Tanypremna ( Tanypremnella) cryetallina, sp. n. 

General coloration yellowish brown, the pleura with 
an ill-defined transverse brown girdle; antennae (nude) 
of moderate length, between one-third and one-fourth 
the length of body; wings crystal clear, the tip weakly 
darkened; r-m elongate; abdominal tergites corn 
spiouously biooloured. 

Male. —Length about 9-10 mm.; wing 10-6-11-5 mm.; 
antenna about 2-5-3 mm. 

Female. —Length about 9 mm.; wing 11 mm.; antenna 
about 1-2 mm. 

Frontal prolongation of head short, yellowish brown; 
nasuB distinct; palpi dark brown. Antennae mode¬ 
rately elongate in male, short in female, as shown by 
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measurements; scape and pedicel yellow, flagolluni 
black ; flagellar segments gradually decreasing in length 
outwardly, the last shortest. Head dark grey, the oentre 
of anterior vertex and posterior border of occiput more 
blackened ; head beneath light yellow. 

I’ronotum moderately darkened. Mesonotal pra»- 
scutum yellowish brown, with indications of three slightly 
darker brown nitidous stripes; scutum and scutellum 
dark brown the parascutella and postnotum a little 
paler. Pleura and pleurotergite yellow, the mes- 
epistemum with an ill-delimited brown transverse girdle, 
occupying the dorsopleural membrane ami anterior 
portion of the anepisternum and sternopleurite. Halteres 
elongate, black, the base of stem restrictedly pale. Legs 
with the coxae and trochanters yellow ; femora dark 
brown; tibiae brownish black, the tips broadly snowy - 
white, narrowest (about distal seventh or eighth) on fore 
legs, widest (about distal fourth or fifth) on posterior 
pair; basitarsi brownish black, on about the distal 
fourth (fore legs) to half (posterior legs) snowy-white, the 
remaining segments similarly whitened. Wings (fig. 2) 
almost crystal clear, the tip weakly darkened, the colour 
produced, in part at least, by the microtriohia ; the large 
Btigma and cell Sc dark brown ; veins black. Macro- 
triohia numerous and well distributed on longitudinal 
veins beyond cord. Venation: as defined under the 
subgenus ; m-cu shortly before fork of Jf 3H v the position 
slightly variable; r-m elongate, from two-thirds the 
length to subequal to basal section of 6 . 

Abdominal tergites oonspiouous bicolorous, brownish 
black, ringed on baBal third or more with yellow, the 
amount of the latter decreasing on outer segments, least 
on segments six and seven ; segment eight entirely black ; 
hypopygium yellow; stemites more uniformly yellow, 
only the intermediate segments bicoloured. Male hypo¬ 
pygium with the oaudal margin of tergito truncate on 
central portion, the sides broadly rounded. 

Hob. Ecuador (Oriente). 

Holotype, <$, Abitagua, altitude 1200 metres, April 20, 
1937 ( Macintyre ). Attotopotype, ?, pinned with type. 
Paratopotypes, several, chiefly cJd, April 2-21, 1937. 

This handsome fly requires comparison only with the 
species next defined. 
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Tanypremna { TanypremneMa) tranefaeciata, sp. n. 

Male. —Length about 9 mm.; wing 10-2 mm.; antenna; 
about 6-5 mm. 

Differs from T. (T.) crystallina , sp. n., as follows :— 

Frontal prolongation of head orange, the nasus very 
short and obtuse. Antennae very long, in male exceeding 
two-thirds the length of body, as shown by the measure¬ 
ments, the segments gradually decreasing in length 
outwardly. Head orange-yellow, vaguely darkened me¬ 
dially behind. 

Pronotum larger, couspiouously dark brown medially, 
abruptly pale yellow on sides. Mosonotum bright 
yellowish-brown. Pleura pale yellow, with a very 
conspicuous, clearly delimited, dark brown girdle, ex¬ 
tending from the lateral borders of the prtesoutum before 
the suture, occupying the entire mesepistemum and 
mesostemum. Femoral tips narrowly and abruptly 
darkened. Wings less darkened apically ; r-m obliterated 
or virtually so by approximation and punetiform contact 
of vein R i+b with M l+t . Male hypopygium with the 
caudal margin of tergite more broadly truncated. 

Hub. Ecuador (Oriente). 

Hohtype, Jatun Yacu, altitude 700 metros, March 
1937 (Macintyre). 

Tanypremna ( Tanypremna) carbonipee , sp. n. 

General coloration of mesonotum obscure yellow, the 
prscscutum with four brown stripes; scutal lobes ex¬ 
tensively blackened; pleura .yellow, with a narrow trans¬ 
verse brown girdle ; tibiae and tarsi uniformly blaok; 
wings with a brownish yellow tinge, cells C and Sc more 
suffused yellow ; stigma and conspicuous seams on cord 
dark brown; He gently arcuated; cell $c, at margin 
relatively wide, the free tip of Sc t and vein beyond it 
subequal; cell 1 at M t wide; abdominal tergites bicoloured, 
the basal half yellow, the outer half brown; subter minal 
segment more uniformly darkened. 

Male. —Length about 18 mm.; wing 14 mm. 

Female. —Length about 22 mm.; wing 14-5 mm. 

Frontal prolongation of head yellow, short, with 
distinct nasus; palpi blaok. Antennee with scape yellow, 
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pedicel brownish yellow, flagellum black, the segmentation 
poorly indicated. Head yellow, more reddish on orbit* ; 
anterior vertex broad. 

Mesonotal precscutum obscure yellow, with four brown 
stripes, the intermediate pair separated only by a capillary 
pale vitta ; pseudosutural fovea; large, black ; a circular 
black spot at lateral end of suture ; scutum obscure 
yellow, the lobes extensively blackened; scutollum 
yellow; postnotum pale, the mediotergito darkened on 
central portion. Pleura yellow, with a narrow transverse 
brown girdle on mesepistomum, beginning as a narrow 
line near the pseudosutural fovea*, widened below, broadest 
on the Btemopleurite; pieurotergite with a ventral 
darkening. Halteres pale, the knobs greenish. Logs 
with the coxee and trochanters pale; femora yellow basally, 
passing into brown, the tips narrowly dark brown : tibia; 
and tarsi black; claws relatively small, each with a 
conspicuous tooth. Wings (fig. 3) with a brownish 
yellow tinge, cells C and Sc, with the outer radial cells, 
more suffused yellow ; stigma and confluent seams on 
cord dark brown; Cu and veins beyond cord vaguely 
seamed with dusky ; veins dark, yellow in the costal 
portion. Venation: Rs gently arcuated, straight in 
inmripes ; vein R l beyond tho free tip of Sc a long, sub¬ 
equal to the latter element, in inmripes very short so 
cell Sc s is much narrower; oell ls( M t wide, at mid¬ 
length only a little narrower than long, vein m subequal 
to the basal section of M a ; m-cti at near two-thirds the 
length of vein M ait . 

Abdominal tergites bicoloured, the basal half yellow, 
the outer half brown, the subterminal segments more 
uniformly darkened; sternites more uniformly yellow, 
especially the seventh stemite in male; hypopygium 
chiefly darkened. Ovipositor with oerci straight, rela¬ 
tively slender. 

Hob, Ecuador (Oriente). 

Holotype, <$, Abitagua, altitude 1200 metres, April 20, 
1937 ( Macintyre ). AUotopotype, $, April 3, 1937. 

The nearest ally of the present fly is Tanypremna 
(Tanypremna) invaripes Alexander (southern Brazil), 
which differs in the pattern of the mesonotum, pleura, 
and abdomen, and in the wing-pattern and venation, 
especially the outer radial field and oell 1st M % . 
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Limonia (Limonia) macintyrei, sp. n. 

Belongs to the eiseni group; flagellar verticils of 
unusual length ; a broad black dorsopleural stripe ; legs 
slender, dark brown to black ; wings tinged with brownish 
yellow, heavily patterned with brown, the areas at arculus 
and origin of Rs reselling oosta in front; areas at fork 
of Sc and stigma forming a Y-shaped figure in conjunction 
with a conspicuous seam along cord; Sc long; male 
hypopygium with the mesal-apical lobe of gonapophysis 
a strongly curved black spine, the tip acute. 

Male.—length about 5-6 mm. ; wing 5-6-7 mm. 

Female .—Length about 5-5 mm. ; wing 6-5 mm. 

Rostrum and palpi black. Antennae black throughout; 
flagellar segments oval, with short apical pedioels ; ver¬ 
ticils unusually long in both sexes, but more especially 
so in male, nearly one-fourth the length of the entire 
antenna, unilaterally distributed. Head black, the front 
and narrow anterior vertex light silvery grey. 

Pronotum obscure yellow above, darkened laterally. 
Mesonotum chestnut-brown, without distinct markings 
excepting the still darker lateral margin of prsesoutum, 
seutal lobes, and scutellum ; mediotergite dark, sparsely 
pruinoBe. Pleura obscure yellow, with a broad black 
longitudinal stripe extending from the oervical region, 
passing through base of halteres to abdomen; ventral 
sternopleurite less distinctly darkened, pruinose. Halteres 
infuscated, especially the knobs, the extreme base of 
stem restriotedly pale. Legs with the ooxse and tro¬ 
chanters yellow ; remainder of legs long, dark brown to 
black. Wings tinged with brownish yellow, with a heavy 
brown pattern, as follows :—Postaroular, reaching oosta ; 
origin of Rs, reaching costa; fork of Sc and stigma, 
these areas converging behind to form a Y-shaped pattern 
along cord ; outer end of cell 1st M t and marginal spots 
at ends of veins R t , R 4+6 , Cu, 1st A, and 2nd A, the last 
large; a dusky clouding in outer radial and medial 
fields and as a narrow axillary seam ; a more or less 
distinct brown cloud in cell M adjoining vein Cu ; veins 
pale, darker in the clouded areas. Venation : Sc long, 
Sc t ending shortly before level of fork of Rs, Sc t near its 
tip; Rs relatively long, angulated to nearly square at 
origin; nner end of oell 1st M t arcuated, lying far 
proximad of that of cell R t ; m-cu dose to fork of M. 
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Abdominal tergites black, the incisures restrictedly 
paler; intermediate sternites chiefly obscure yellow, the 
caudal margins of the individual segments narrowly 
black; male hypopygium black, the small ventral disti- 
styles abruptly white. Male hypopygium with the 
ventromesal lobe of basistyle relatively large. Ventral 
dislistyle much smaller than the basistyle, the body 
small, semioval, the beak broadly compressed, as in the 
group; rostral spines two, short and pale, blunt at tips, 
placed close together on face of rostrum, surrounded by 
abundant dolicato setulae; at base of rostrum two 
exceptionally long, modified set®. Dorsal dististyle 
lying in notch of the ventral, straight, the apex acutely 
deourved. ACdeagus nearly parallel-sided, the apex 
obtuse, Conapophyses with mesal-apical lobo a strongly 
ourved black spine, the tip acute. 

Hob. Ecuador (Oriente). 

Holotype, <£, Abitagua, altitude 1200 metres, April 7, 
1937 (Macintyre). Allotapotype, V- ParaXapotype, 1 (5, 
April 4, 1937. 

1 take very great pleasure in naming this distinct 
species in honour of Mr. William Clarke-Macintyre, 
through whose conscientious efforts our knowledge of the 
Tipulid* of Ecuador has been vastly increased. From 
the other members of the eieeni group, including caribeea 
Alexander (Cuba), eieeni Alexander (Central America), and 
indomita Alexander (southern Brazil), the present species 
is most readily told by the nature of the wing-pattern 
and the structure of the malo hypopygium, notably of the 
gonapophyses. 

Limonia (Limoriia) velaeteguii, sp. n. 

Belongs to the eieeni group; allied to arnazonica ; 
mesonotal pruesoutum reddish brown, with a darker 
brown median stripe, the lateral borders restrictedly 
darkened; wings patterned with brown; abdominal 
tergites biooloured, the usual pattern reversed, the apices 
of the individual segments broadly yellow ; male hypo¬ 
pygium with the rostral prolongation slender. 

Male .—Length about 7 mm.; wing 7•8-8 mm. 

Rostrum and palpi black. Antennae black throughout; 
flagellar segments long-oval to subcylindrical, with short 
gk&rous apical pedicels; longest verticils exceeding 
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twice the length of the segments. Head black, the 
narrow front and anterior vortex, together with the 
orbits, grey. 

Mesonotal prtescutum reddish brown, with a darker 
brown median stripe, the extreme lateral borders, behind 
the pseudosutural fovea;, similarly darkened ; posterior 
Hclerites of notuin dark brown. Pleura dark brown, the 
moral region paler. Halteres dusky, the extreme base 
of stem yellow. Legs with the coxa; dark brown, the 
tips narrowly paler ; trochanters yellow ; femora brownish 
yellow, with a narrow brown Nubterminal ring; tibia 1 
and tarsi brownish yellow, the terminal tarsal segments 
dark brown ; daws with a slender appressed postmodian 
and a stouter basal spine. Wings (fig. 4) with a brownish 
tinge; stigma oval, darker brown ; restricted brown 
clouds at origin of Ra, along cord and along outer end of 
cell 1st M t ; veins dark brown. Venation : Sc relatively 
long, Sc 1 ending about opposite two-thirds the length of 
Ra, Sc t near its tip ; Ra angulated to short-spurred at 
origin; cell 1st M t about equal in length to vein M 3 
beyond it; m-cu close to fork of M ; cell 2nd A relatively 
wide. 

Abdominal tergites bicoloured, the basal half to two- 
thirds of tho individual segments dark brown, the apices 
yellow, the amount of the latter decreasing on outer 
segmonts ; hypopygium chiefly brownish yellow. Male 
hypopygium with the dorsal dististyle reduced. Ventral 
dististyle with the rostral prolongation produced into a 
narrow point. Uonapophyses with the mesal-apical lobes 
long, gradually narrowed to an obtuse point. 

Hob. Ecuador (Oriente). 

Holotype, Abitagua, altitude 1200 metres, April 18, 
1937 ( Macintyre ). Paratopotype , April 2, 1937. 

I am pleased to name this distinct fly in honour of the 
family of Elias Velastegui, native collectors for Mr. Clarke- 
Maointyre. The nearest described ally seems to be 
Limonia (Limonia) amazonica (Alexander) of Amazonian 
Brazil, which differs in the abdominal pattern and in the 
structure of the male hypopygium, notably the ventral 
dististyle. The paratype above-mentioned differs con¬ 
siderably in colour from the type, but seems undoubtedly 
to be conspeoific. Both individuals show the reversal 
of pattern of the abdomen and agree closely in the 
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structure of the male hypopygium. The paratype shows 
the femoral tips uniformly darkened and the wing-pattern 
much heavier and more extensive, especially the areas 
at origin of Re and along the coni. 

Protohdine cieatlantirue, sp. n. 

General coloration brownish black; antenna 1 (mule) 
about one-half the length of body ; legs black, the tarsi 
paling to yellow; wings with a strong blackish tinge ; 
R t , 2 atropliied ; m-cu close to fork of M. 

Male. —Length about G mm. ; wing 7 nun.; antenna; 
about 3 mm. 

Rostrum and palpi black. Antenna; about one-half 
the length ol body, lb-segmented, black throughout; 
flagellar segments cylindrical, beyond the first subequal 
in length ; each segment with short strong vertieillate 
setso before mid-length. Head brownish black; eyes 
large. 

Mesonotutn dark brown, the scutellum and posterior 
portion of scutum a little paler. Pleura brown. Halteres 
dark brown, the base of stem obscure yellow. Legs with 
the coxa) and trochanters brownish yellow ; femora and 
tibite black; tarsi paling to yellow; claws simple. 
Wings (fig. 5) with a strong blackish tinge ; veins brownish 
black. Macrotrichia on veins beyond cord, more sparse 
and scattered on Venation: 8c t ending about 

opposite four-fifths the length of Re, Sc % some distance 
from tip ; Re straight, in alignment with the long basal 
seotion of if 4+8 ; atrophied ; R a pale but distinct, 
subequal in length to R 1+a ; inner end of cell let M a 
arcuated so r-m is beyond mid-length of the cell; veins 
issuing from cell 1st M a long ; m-cv close to fork of M. 

Abdomen, including hypopygium, brownish black; 
surface of abdomen with conspicuous erect setae. Male 
hypopygium with the dorsal dististyle blackened, curved, 
with a small lateral spine on lower margin at point of 
curvature; ventral dististyle more slender and a little 
longer, yellow, with a long blackened lobe on basal fourth 
of lower face, this provided with about four very long 
conspicuous setae. 

Hob. Eouador (Oriente). 

Holotype, <J, Abitagua, altitude 1200 metres, November 6, 
1986 (Macintyre). 
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The discovery of a speoies of the genus Protohelius in 
the New World is of exceptional interest, the two speoies 
hitherto described, P. isaikii Alexander and P. Rnkhomi 
Alexander, being from eastern Asia. The present fly 
is of unusual significance in that it illustrates the manner 
in which the venation of the genus Helitts may have been 
derived from more generalized types by the successive 
atrophy of veins R 1+i and R a . This is well illustrated 
by the genus Electrdobis Alexander (Lower Oligocene: 
Baltic Amber) *, wliich seems undoubtedly to be the 
ancestral type from which Protohelius has been derived. 
In the Old World species of the genus, both R 1+i and the 
free tip of Reg are preserved f, but in the present fly 
one of these elements has atrophied. I am interpreting 
the persistent vein as being the free tip of Sc r and thus 
assume that R^ t has entirely atrophied. It should be 
noted further that vein R t is paler and weaker than usual, 
and is evidently in process of atrophy. 

Hemtoma ( Eriocera ) patens, sp. n. 

Size small (wing, male, 6 mm.); antennas (male) 
relatively long, exceeding one-half the length of body; 
mesonotum polished black, the pleura and pleurotergite 
obscure yellow; halteres dark brown; wings with a 
brown tinge, unmarked; abundant macrotrichia on all 
outer veins of wing ; oell R s short; oell 1 at M s open by 
atrophy of basal seotion of if 3 ; abdominal tergites and 
hypopygium black. 

Male. —Length about 5-5 mm.; wing 6 mm.; antennae 
3 mm. 

Rostrum short, brown ; palpi black. Antennae 7-seg¬ 
mented, relatively long, exceeding one-half the length of 
body, brownish black throughout; flagellar segments 
gradually decreasing in length outwardly, the first ex¬ 
ceeding in length the succeeding two combined; terminal 
segment a small oval button; flagellar segments with a 
short dense erect pubesoenoe and slightly longer, more 
decumbent verticils. Head polished dark brown; anterior 
vertex wide. 

* Alexander, 0. P., “ Crane-flies of the Baltic Amber (Diptem)." 
Bernatein-Foraohungen, ii.pp. 88-59, fig*. 68, 89, 70 (1981). 

t Alexander, 0. P., “ Mew or little-known 7»a*lld» from Em tern 
Asia (Diptera).—II.” Philippine Jbura. Soi. xxxv. pp. 488-488, 
pi. i. «g.T, 5 a (1928). 
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Mesonotum polished blaok ; preescutal setse very sparse 
to almost lacking. Pleura, including pleurotergite, obscure 
yellow. Halteres dark brown. Legs with the coxae and 
trochanters obscure yellow; femora obscure yellow 
passing into brown ; tibiae yellowish brown ; tarsi black. 
Wings (fig. 6) with a brownish tinge, unpatterned; 
stigma lacking; veins brown. Abundant macrotriohia 
on all longitudinal veins beyond cord, on the entire 
length of Rs, distal half of if and distal end of Cu. Vena¬ 
tion : Sc long, <Scj ending shortly before fork of the long 
Ra ; 7? 3H present, longer than J? 1+4 and two-thirds 
i? 2 , H , cell R 3 thus relatively short ; cell \at M t open by 
atrophy of basal section of M 3 ; m~cu shortly beyond the 
fork of if. 

Abdominal torgites black ; stemites dull black, the 
caudal margins of the segments somewhat paler ; hypo- 
pygium blank. 

Hob. Eouador (Griente). 

Hdotype, <J, Abitagua, altitude 1200 metres, April 5, 
1937 (Macintyre). 

Hexatoma (Eriocera) patens is very different from all 
of the numerous Neotropical members of the subgenus 
so far discovered. The open cell 1 st M t is found else¬ 
where only in the Australian H. (E.) aperta (Alexander). 

Elephantomyia Osten-Saoken. 

1859. fClfphatUomyia O«ton-Saeken, Proc. Aoari. Nat. St*i. Phila¬ 
delphia for 1859, p. 220. 

Eudphantomyina, subgen. nov. 

Charaoters as in Elephantomyia, s. s., differing especially 
in the venation (fig. 7). A strong supernumerary cross¬ 
vein in cell R s , connecting with vein R 3 shortly before tip 
of latter ; r~m connecting with Re a short distance before 
its fork. Tibial spurs lacking. 

Type of subgenus, Elephantomyia (Elephantomyina) 
supernumerary Alexander (Neotropical). 

Elephantomyia (Elephantomyina) supernumeraria 
Alexander. 

1921. Elephantomyia supernumcraria Alexander, Proo. Acad. Nat. 
Sci. Philadelphia for 1921, pp. 90-61. 

Hitherto known only from the type-males, from the 
Napo River, Peru, collected June 8, 1920, by Parish, 
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Female,. —Length, excluding rostrum, about 8-5 mm.; 
wing 8 mm.; rostrum about 0 mm. 

Characters as in male, differing as follows :—Size much 
larger. Wings with m-ni about its own length beyond 
fork of M or at near one-third the length of cell. Ab¬ 
dominal stemites three to seven, inclusive, each with a 
large whitish yellow median spot on distal half. Valves 
of ovipositor slender. 

Allotype, 9, Abitagua, Orionte, Ecuador, altitude 
1200 metres, April 7, 1937 (MacIntyre). 

Elephantomyia (Elephantomyia) subhumilis, sp. n. 

Rostrum nearly as long as body ; head light grey; 
mesonotum almost uniformly brownish yellow; femora 
and tibiae brown, tho tarsi paling to yellow ; stigma 
distinct ; Re long, about one-half longer than oell 
1st M % ; abdomen obscure yellow, in male darkened sub- 
terminally male hypopygium without a dense setiferous 
cushion on mesal face of basistylo ; inner dististyle nearly 
straight. 

Male.. —Length, excluding rostrum, about 5-5 min.; 
wing 5-8 mm. ; rostrum about 5 mm, 

Female. —Length, excluding rostrum, about 7 mm. ; 
wing 7 mm. ; rostrum about 6 mm. 

Rostrum nearly as long as body, brownish black 
throughout. Antennae dark brown, the verticils very 
long. Head with the front and anterior vertex light 
grey, the posterior vertex a little darker ; anterior vertex 
narrow, about equal in width to the diameter of scape ; 
eyes large. 

Mesonotum almost uniform brownish yellow, unmarked; 
set® of praescutal interspaces relatively small and incon¬ 
spicuous. Pleura brownish yellow to pale brown. Hal- 
teres pale. Legs with the cox® and troohanters yellow, 
fore cox® a trifle darker; femora and tibiee brown, the 
outer tarsal segments paling to yellow ; legs with scattered 
bristles, more erect and oonspiouous on the tibiae. Wings 
subhyaline, the preareular and basal portions, including 
the costal border, light yellow, the outer fields more 
greyish ; stigma oval, brown ; veins brown, yellow in the 
basal and costal regions. Venation : 3c t ending about 
opposite four-fifths the length of the long Re, 8c v nearly 
atrophied; branches of Re generally parallel to one 
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another for most of their length, a little diverging at 
outer ends; cell 1st relatively short and broad, the 
greatest width about two-thirds the length ; m-cv at 
near one-third the length of cell M t , longer than the 
seoond section of Cu l ; cell 2nd A moderately wide. 

Abdomen obscure yellow, darker laterally; segment 
seven in male darkened ; hypopygium yellow, fn female 
the tergites slightly more darkened on posterior portions. 
Male hypopygium with the mesal face of basistyle without 
a dense cushion of setae, as in humilis. Outer dististyle 
longer and more slender, the base narrow, surfaoe glabrous. 
Inner dististyle nearly straight, not conspicuously nar¬ 
rowed on distal portion, the surfaoe with long coarse setae. 

Hab. Ecuador (Oriente). 

/ iolotype, <$, Abitagua, altitude 1200 motres, April 7, 
1937 (Macinlyre). Allotype, $. 

Klephuntomyia ( Elephanlomyia) subhit mil is is most, 
similar to E. (E.) humilis Alexander (Colombia), differing 
especially in the details of venation and in the structure 
of the male hypopygium. 

Elephantomyia ( Elephanlomyia ) setulistyla, sp. n. 

General coloration of praoscutum obscure yellow, with 
a broad, dark brown, median stripe ; rostrum a trifle 
shorter than body ; femora and tibiae dark brown, the 
tarsi paling to yellow ; wings subhyaline, the outer cells 
weakly darkened ; stigma brown ; nv-cu close to mid¬ 
length of cell 1st M s ; abdomen dark brown, the hypo¬ 
pygium a little brightened; outer dististyle terminating 
in two slender spines, the surface with conspicuous erect 
setulae. 

Male. —Length, excluding rostrum, about 4-5 mm.; 
wing 5 mm.; rostrum 4 mm. 

Rostrum a trifle shorter than body, brownish black 
throughout. Antennae black throughout; outer flagellar 
segments elongate, with very long verticils. Head dark. 

Mesonotal praescutum obscure yellow, with a broad, 
dark brown, median stripe ; soutellum darkened medially 
and on mesial portions of lobes, paler laterally ; soutellum 
and postnotum dark brown. Pleura dark brown, the 
posterior sderites a little paler. Halteres with stem 
yellow, knob infusoated. Legs with ooxae dark; tro¬ 
chanters obsoure yellow ; femora and tibiae dark brown ; 
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tarsi paling to yellow ; tibial spurs not evident. Wings 
subhyaline, the outer cells weakly more darkened; pre- 
arcular region brightened; stigma long-oval, brown; 
veins brown, paler in the basal areas. Venation: <8cj 
ending about opposite two-thirds the length of tbe 
relatively short Rs ; branches of ft# generally parallel to 
one another for most of their length ; oell 1st M t about 
equal in length to the longest vein beyond it; m-cu close 
to mid-length of oell, longer than distal section of vein Cn ^; 
cell 2nd A moderately wide. 

Abdomen dark brown : hypopygium a little brightened. 
Male hypopygium with the outer dististyle relatively large, 
flattened, termmating in a long, slightly decurved spine, 
with a slightly smaller spine on outer margin at near 
three-fourtlis the length of style ; surface of style with 
abundant erect setulie. Inner dististyle broad at base, 
strongly narrowed on apical third. 

Hab. Ecuador (Oriente). 

Holotype, <J, Abitagua, altitude 1200 metres, April 7, 
1937 ( Macintyre ). 

Elephantomyia (. Ele/phantomyia ) setnlinlyla is most 
generally similar to E. (E.) humilia Alexander (Colombia), 
differing in the patterned thorax and in the structure of the 
male dististyles, as the setulose outer style. 

Elephantomyia ( Elephantomyia) brunneipennia, sp. n. 

Size small (wing 5 mm.); mesonotum uniformly dark 
brown, unpattemed ; legs black, the tarsi paling to dark 
brown; wings with a strong brown tinge, the stigma 
barely differentiated; branches of Ra parallel to one 
another for their entire length; m-cu beyond mid-length 
of cell l«t M t ; abdominal tergites black, sternites 
yellow. 

Sex 1—Wing 6 mm. 

Head broken. 

Mesonotum uniformly dark brown unpattemed. Pleura 
chiefly dark. Halteres with stem dusky, knob infusoated. 
Legs with cox® and trochanters brownish yellow; re¬ 
mainder of legs brownish black, the tarsi paling to dark 
brown ; femora and tibiae with several conspicuous erect 
subspinous bristles, additional to the normal more 
delicate appressed setae. Wings with a strong brown 
suffusion, the stigma barely differentiated against the 
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ground; veins brown. Venation : Sc long, Sc t ending 
about opposite four-fifths the length of ite, at tip 
of Sc x ; Ra weakly angulated at origin; branches of 
Ms parallel to ono another for their entire length; cell 
1st M 8 about equal in length to vein M 3 beyond it; m -cu 
at near three-fifths the length of the lower face of cell 
1st M t ; cell 2nd A relatively narrow. 

Abdominal tergites black, sternites yellow; outer 
portion of abdomen broken. 

Hob . Ecuador (Oriente). 

Holotype , sex (, Abitagua, altitude 1200 metres, 
April 19, 1937 ( MacIntyre ). 

Elephantomyia ( Elephantomyia) brunneipennis is most 
closely related to E. (E.) hmnilis Alexander, differing in 
the dark colour of the body, the almost uniformly black 
legs, and the strongly infumed wings, with the stigma 
scarcely indicated. 

Trentepohlia Bigot. 

1854. Trentepohlia Bigot, Ann. Soo. Ent. Franoe, (3) ii. p. 473. 

Promongoma, subgen. nov. 

Characters as in the subgenus Mongoma Westwood, 
differing in details of venation. Vein i? 3 entirely atrophied, 
as in Anehimongoma and Pleaiomongima ; vein R & fused 
with M l4a for some distanoe beyond the outer end of 
cell la< M t , this distance subequal to vein m, giving the 
superficial appearance of a vein and cell M y (fig. 8); 
cell Cu at margin widely open, the distanoe between Cu t 
and l«i! A greater than the length of the diHtal section 
of Cu v 

Type of subgonuR, Treniepohlia ( Promongoma ) mirabilis, 
sp. n. (Neotropical). 

The remarkable fly that is made the type of the new 
subgenus Promongoma is one of the most striking Tipulidse 
known to me. The first impression given by the venation 
of the insect is that there is but a single branch of Its 
remaining, as in Toxorhina Loew, and that the medial 
field is four-branched, much as in Limnophila Macquart 
(fig. 8). The true explanation of the venation is given 
under the subgeneric diagnosis, and has been produced 
by the entire atrophy of vein B a and the unusual fusion 
of veins B t and 3f 1+r 

Am, A Mag, N, Hist, Ser, 11. Vol, i, 23 
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The seven subgonera of Trentepohlia so far defined may 
be separated as follows :— 

1. Vein ft* entirely atrophied. 2. 

Vein li 8 present . 4. 

2. Only two outer medial veins, A/ 1+f and 

M t , present. (Oriental.). Anchimontjoma Brunotti. 

Three branohos of M % M l+ ,, M v and M A 
present . 3. 

3. Veins R b and M ni fused to opposite the 

level of outer end of cell 1 at M 9 ; cell 
Cu dosed by apical fusion of veins Cu x 

and Is/ A. (Oriontal, Australasian.) . . VUetiomongomn Unmetti. 
Veins R t and Af H , fused for some distance 
beyond the love! of the outer end of coll 
1#/ Af„ forming a petiole to cell R b ; 
cell Cu widely open at margin. (Neo- 

tropical.). iVotworu/owm, subgon.iiov. 

4. Vein and cell M 3 present ; four veins, i? B , 

Af x+1 , M bt and Af*, issuing from cell 

Is/Af,. 5. 

Vein and coll Af s lacking ; three veins, R b 
and two branches ot M, issuing from 
cell 1*/ M 9 . 6. 

5. Coll Cu widely open at wing-margin, the 

distance greater than the length of the 

distal section of Cu v (Neotropical.) . . Neomongoma Alexander, 
Cell Cu closed at wing-margin, very 
narrowly open only in the Oriental 
flam Brunotti, the distance less than 
one-half the distal section of Cu v 

(Palflpotropieal.) ... Mongorm Westwood. 

6. Cell M 9 open by the atrophy of tn and 

both sections of vein Af 8 ; cell Cu 
closed by apical fusion of veins Cu x and 

1 at A. (Paheotropicah). Trentepohlia Bigot. 

Cell 1#/ M t closed ; cell Cu open at wing- 
margin. (Tropicopolitan, chiefly Neo¬ 
tropical.) . Paramongoma Brunotti. 


Trentepohlia ( Promongoma) mirabilis, Bp. n. 

General coloration obscure brownish yellow; femora 
testaoeous yellow, the tips narrowly white, preceded 
by a brown subterminal ring; tibiee and tarsi white, in 
male the tibiae extensively darkened on central portion; 
wings yellow, the stigma dark brown, conspicuous. 

Male .—Length about 10 ram.; wing 9 mm. 

Female .—Length about 11-12 mm.; wing 9-9*5 mm. 

Rostrum and palpi dark brown. Antennae with scape 
and pedioel obscure yellow, flagellum black; flagellar 
segments oval, with vertioils of moderate length. Front 
and the very reduced anterior vertex silvery, the posterior 













nett) or little-known Tipulidie. 355 

vertex infuscated, the gense grey ; a weak median carina 
on posterior vertex. 

Entire thorax obscure brownish yellow, without distinct 
markings ; dorsal pleural region a trifle darker. Halteres 
infuscated, the base of stem restrictedly paler. Legs 
with the coxso and trochanters obscure yellow ; remainder 
of legs long and slender ; femora testaceous yellow, near 
outer end deepening to form a brown subterminal ring, 
the tip abruptly white ; tibiae and tarsi white in female, 
in the male the tibiao more infuscated, with the narrow 
bases and slightly wider tips white. Wings (fig. 8) with 
a yellow tinge, the costal portion somewhat more intensely 
so; stigma small, oval, dark brown; veins yellow. 
Venation as described under the subgonus; position of 
m~cv slightly variable, from just before lo just beyond 
the fork of M. In the type-male the fusion of veins 
ll b andif wa beyond cell 1st M a is slightly less than in the 
females. 

Abdominal tergites dark brown, the caudal borders 
of the segments narrowly paler brown; sternites more 
yellowish, especially in male. Ovipositor with the corci 
elongate, gently upeurved, dark brown. 

Hab. Ecuador (Orionte). 

Holotype, Abitagua, altitude 1200 metros, August 15, 
1937 (Macintyre). Allotopofype , $?, April 4, 1937. Para- 
topotype, $, April 3, 1937. 

Trentepohlia (Promovtjcmia) mirabilis is so distinct from 
all other known members of the genus that any comparison 
is unnecessary. The most similar species in the Neo¬ 
tropics is T. (Neomongoma) disjuncta (Alexander). 

Teucholabis (Teucholabis) sultana, sp. n. 

Mesonotal prsoscutum yellow, varied with black; 
head black ; halteres dark throughout; femora yellow, 
the tips broadly blackened; wings brown, variegated 
before and beyond cord with cream-yellow areas; /Sc, 
ending about opposite two-thirds the length of Its ; 
branches of R« parallel to one another for almost their 
entire length ; abdomen black ; male hypopygium with 
the basistyle produced at apex into a needle-like spine; 
outer dististyle profoundly bifid; eedeagus terminating 
in a slender black spine. 


23* 
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Male. —Length about 6 mm.; wing 6 mm. 

Female. —Length about 5-5 mm.; wing 5 mm. 

Rostrum and palpi black, the former about equal in 
length to remainder of head. Antenna? black throughout; 
flagellar segments oval. Head black. 

Pronotum yellow. Mesonotal praescutum yellow, in 
male with three relatively small isolated black spots, 
representing the anterior ends of the median and lateral 
stripes ; in female the black colour much more extensive, 
consisting of three confluent black stripes, restricting the 
ground to the humeral region ; scutum yellow in male, 
the cephalic-lateral angles restriotedly blackened, in 
female the lobes chiefly black ; scutellum and modio- 
tergite obscure yellow. Pleura yellow, unmarked in 
male, in female with a transverse black girdle that occupies 
the entiro mesepistemum. Hal teres infuscated. Legs 
with the fore and middle coxae and trochanters yellow ; 
posterior coxae and trochanters black; femora yellow, 
the tips broadly blackened, more extensively so on fore 
legs and to a greater degree in female than in male ; tibiae 
brownish yellow, restriotedly darkened at both ends ; 
tarsi black. Wings variegated brown and cream-yellow, 
the dark colour including the prearcular region, cells 
C and Sc, a band at cord, and the entire wing-tip beyond 
level of outer end of cell la< M t , the two latter areas inter¬ 
connected at anterior and posterior wing-margins ; a dark 
cloud at end of vein 2nd A and another including the basal 
third of cell Cu ; a weak cloud at origin of He; veins 
brown, pale yellow in the cream-coloured areas. Venation: 
8c relatively long, Sc t ending about opposite two-thirds 
Re ; R t from one-half to about its own length beyond 
fork of Re, transverse to oblique ; branches of R t parallel 
to one another for almost their entire length, cell R t at 
margin thus very extensive; oell let M a subequal to 
longest vein beyond it, longer in female ; rn-cu shortly 
beyond fork of M. 

Abdomen, including hypopygium, black. Male hypo- 
pvgium with the basistyle produced at apex into a needle- 
like spine; face of basistyle with a narrow blaokened 
flange. Outer dististyle profoundly bifid, both arms long, 
simple, the inner arm shorter, terminating in a short 
spine with numerous setae around its base ; outer arm a 
little longer, with long coarse setae, the apex short-spinous. 
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Inner distiatyle complex, bearing a slender lateral arm 
on outer margin at base; apex of main arm of style 
bidentate by a shallow notch. ASdeagus relatively 
broad, terminating in a slender black spine. 

Hah. Ecuador (Oriente). 

Holotype, Abitagua, altitude 1200 metres, April 19, 
1937 ( Macintyre ). Allotopotype, $. 

Teucholabis ( Teucholahis) sultana is closest to T. (T.) 
leeta Alexander (Peru), differing in details of coloration 
of the head, thorax, legs, and abdomen. 

Teucholabis (l'eticholabis) longispina, sp. n. 

Allied to trifasciata • general coloration blaok, the 
pronotum obscure brownish yellow; knobs of halteres 
yellow ; posterior femora entirely black ; wings whitish 
subhyaline, trifasciato with brown, the outer band apical; 
abdomen, including hypopygium, black ; basistyle with 
apical spine small; outer dististyle elongate, at near 
mid-length dilated and strongly setiferous, the apex 
produced into a long glabrous spino; aedeagus at apex 
produced into two triangular fiange-like points. 

Male. —Length about 5-5 mm.; wing 5-3 mm. 

Rostrum about equal to remainder of head, black; 
palpi black. Antenna) black throughout; basal flagellar 
segments oval, tho outer segments short and crowded. 
Head black. 

Pronotum and pretorgites obscure brownish yellow. 
Mesonotum uniformly polished black, tho prsesoutum 
with sparse erect set*o. Pleura black, the dorsal sterno- 
pleurite and moral region with a sparse grey pruinosity. 
Halteres with stem black, knob pale yellow. Legs with 
the coxae and trochanters blaok ; fore and middle femora 
with about the basal half brownish yellow, the distal 
half black; posterior femora entirely black; tibiae 
brownish black, the tips blackened ; tarsi black. Wings 
whitish subhyaline, heavily patterned with brown, as 
follows-Cell Sc ; a narrow band at level of origin of 
Jis and fork of Sc, in cell Cu extended somewhat more 
basad ; a narrow band at cord, deepest in stigmal region, 
paler at posterior end of band; wing-tip broadly darkened, 
the colour extending back as far as level of outer end of 
cell 1 st M t , the extreme base of oell M a pale; veins 
brown, scarcely darker in the olouded portions. Venation: 
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Sc relatively short, /Sc, ending about opposite one-third 
the length of Ra, Sc a some distance from tip ; Ra nearly 
straight on basal half, thence arcuated ; tn-cn al>out 
twice , t ; branches of Ra generally parallel to one 
another or with anteiior branch a little arcuated on basal 
half, slightly widening cell R a at that point; cell 1st M t 
relatively long; m-cu about one-half its length beyond 
fork of M. 

Abdomen, including hypopygium, black. Male hypo- 
pygium with spine of basistyle subtenninal, relatively 
small, broad-based, narrowed rapidly into a slender 
spine; flange on face of basistyle blackened, the margin 
with about six or seven irregular denticles. Outer 
dististylo elongate, narrowed at base, swollen at near 
mid-length, the distal third directly prolonged into a long, 
slender, nearly straight, glabrous spine ; dilated central 
portion with abundant long coarse seta*, at near its base 
with a single curved spine. Inner dististylo simple, the 
beak bidantate. /Edeagus at apex produced into two 
small triangular flange-like points. 

Hab. Ecuador (Orient®) 

Hololype. J. Abitagua, altitude 1200 me ties, April 4, 
1937 ( Maciutyre). 

In its general appearance the present species is very 
similar to Teucholabia (Teucholabia) trifasciala Enderlein, 
differing especially in the coloration of the legs and struc¬ 
ture of the male hypopygium, notably of the spine of tho 
basistyle, tho outer dististylo, and the aedeagus. 

Teucholabia (Teucholabia) nigropoatica, sp. n. 

Allied to trifaeciaUx ; general coloration of head, thorax, 
and abdomen (wlished black; pronotum above obscure 
yellow ; knobs of halteres pale yellow; legs black, the 
bases of the fore and middle femora yellow, the posterior 
femora uniformly black ; wings whitish subhyaline, with 
three dark brown bands, the basal one narrow, parallel- 
sided ; /S'c, ending about opposite one-fourth the length 
of Rs ; Rf at fork of Rs ; m-cu at fork of M ; male hypo¬ 
pygium with the spine of basistyle short, spike-like; outer 
dististylo simple, apex not spinous; aedeagus at apex 
produced laterad into a long blackened spine. 

Male.— Length about 5-5 mm.; wing 4-5 mm. 

Female. —Length about 5 mm.; wing 4-5 mm 
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Rostrum black, a little longer than the remainder of 
head; palpi black. Antenna? black throughout. Head 
entirely polished black. 

Pronotum obscure yellow above, infusoated on sides ; 
anterior lateral pretergites light yellow. Mesonotum 
uniformly polished black, tho proscutum almost without 
setae. Pleura black, with a narrow pruinose longitudinal 
stripe loginning behind the fore coxa\ passing beneath 
the halteres. Haiteres blackened, the knobs pale yellow. 
Legs with the coxa* ami trochanters black ; fore and 
middle femora yellow basally, the tips broadly blackened, 
on fore legs including nearly the distal two-thirds ; posterior 
femora entirely black ; tibian and tarsi black. Wings 
whitish subhyaline, witli three dark brown bands ; first 
band at level of origin of Rs , narrow , parallel-sided ; 
second band at cord, slightly wider, narrowest at near 
mid-length, slightly paler at posterior portion in cells ('u 
and 1st A \ outer band apical, relatively narrow, leaving 
the basal third to fourth of cells 2nd M 2 and M 2 pale ; 
cell Sc dark throughout ; outer end of cell 1st M 2 narrowly 
seamed with brown ; veins dark brown. Venation : 
aSV, ending about opposite one-fourth the length of the 
long R 2 ; R % at fork of Rs, in alignment with the remainder 
of the anterior cord ; branches of Rs nearly parallel to 
one anothor, a little divergent at near mid-length ; R b 
strongly divergent on distal fourth ; cell M 2 long, 
subequal to vein Af 3 beyond it ; m-cu at fork of M . 

Abdomen, including hypopygium, black. Male hypo- 
pygium with the spine of basistyle short and spike-like. 
Outer dististyle of moderate length, consisting of a simple, 
gently curved structure, the entire surface with unusually 
long coarse setae ; apex not spinous. Inner dististyle with 
beak bidentate, the teeth separated by a very shallow 
notch; a quadrate basal lobe, the apex subtruncate. 
^Edeagus at apex produced laterad into a long blackened 
spine. 

Hob . Ecuador (Orient©). 

Holotype, Abitagua, altitude 1200 metres, April 5, 
1937 ( Macintyre ). 

By existing keys the present fly runs to Teucholubts 
( Teucholabis) trifasciata Enderlein, differing in the colora¬ 
tion of the legs, the different wing-pattern, and especially 
in the structure of the male hypopygium. 
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Teucholabis (Teucholabis) acabroaa, sp. n. 

General coloration of mesonotum brown, without 
conspicuous markings; femora yellow, the tips very 
narrowly dark brown; wings broad, subhyaline, stigma 
dark brown; A , c 1 ending about opposite mid-length of 
Ms ; male hypopygimn with the apical blade of basistyle 
bispinous at tip; outer dististyle with the surface un¬ 
usually roughened by coarse setae and abundant scabrous 
points. 

Male. —Length about 5-5 mm. ; wing 5-5 mm. 

Rostrum and palpi black. Antennae black throughout ; 
flagellar segments oval, the verticils much longer than 
the segments. Head dull brownish grey, rostriotedly 
brightened behind. 

Pronotum and pretergites pale yellow. Mesonotal 
pramcutum brown, without markings, the humeral and 
lateral portions restrictedly yellow, the interspaces with 
scattered erect seta?; posterior sclerites of notum brown, 
the scutum behind the suture even darker. Pleura 
yellow, with a more or less distinct brown longitudinal 
stripe, extending from the fore eoxte to the postnotum, 
passing above root of halteros. Halteres with stem pale, 
knob dusky. Legs with the fore coxa? and trochanters 
darkened, the others yellow ; femora yellow, the tips 
very narrowly but distinctly dark brown; tibiee yellow, 
the tips even more restrictedly darkened; basitarsi 
pale ; remainder of tarsi dark brown ; claws toothed. 
Wings broad, subhyaline, the base slightly more yellow; 
stigma circular, dark brown ; veins pale brown, more 
yellowish in the basal portions. Venation : <SVj ending 
nearly opposite mid-length of the long Ms, Sr a some distance 
from tip ; M a subequal to i? 143+4 , both longer than Jf 1+ ,; 
branches of Ms generally parallel to one another for almost 
the entire length of anterior branch, the posterior one, 
jRj, thence bent very strongly caudad, ending at wing-tip 
and greatly widening cell M 3 ; cell 1st M a relatively narrow, 
subequal in length to vein M t beyond it; m-cu shomly 
beyond fork of M. 

Abdomen dark brown, the caudal margins of the seg¬ 
ments paler; hypopygimn brightened. Male hypo- 
pygium with the apical blade of basistyle short and stout, 
flattened, at apex bispinous, the longer apical spine 
directed strongly laterad, outer end of blade with several 
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erect setae; lateral flange of basistyle conspicuously 
blackened, the margin entire or merely crenulate, not 
serrate. Outer dististyle a straight rod, the entire surface 
with long conspicuous setae, interspersed with abundant 
scabrous points, producing an unusually roughened 
appearanoe. inner dististyle complex, terminating in 
three blackened points, two of which are acute blackened 
spinous points, the outer beak-like portion a flattened 
blade terminating in several teeth of various sizes. 
ADdeagus pale, the apox produced into a flattened trough¬ 
like point, not markedly produced; ventral surface of 
aedeagus before the apex with an extensive group of long 
setie from conspicuous punctures. 

Hob. Ecuador (Oriente). 

Holotype, <J, Abitagua, altitude 1200 metres, April 2, 
1937 ( Macinlyre ). 

Teucholabia (Teucholabis) scabroaa is vory distinct from 
all other described species. It is apparently most nearly 
related to species such as T. (T.) imdta Alexander (Brazil), 
yet differs in all details of structure of the male liypo- 
pygium. 

Toxorhina (Toxorhina) curvata, sp. n. 

General coloration brown, the lateral borders of prae- 
BOutum conspicuously pale grey; pleura testaceous 
yellow, with a longitudinal brown stripe ; wings ochreous, 
the veins a little darker than the ground; abdomen 
bicoloured, the incisures dark, the central portion of the 
individual segments yellow ; male hypopygium with the 
apical spine of basistyle strongly curved; posterior 
portion of dististyle produced into a long pale tail-like 
extension. 

Male. —Length, excluding rostrum, about 6*5 mm.; 
wing 5-5 mm. 

Female. —Length, excluding rostrum, about 8 mm.; 
wing 6 mm.; rostrum about 6-5 mm. 

Rostrum blaok, in female exceeding the wing in length, 
in type-male partly concealed beneath body and length 
uncertain, but apparently proportionately shorter than 
in female. Antennas dark brown, the large pedicel a 
little brighter, obsoure orange. Head buffy grey. 

Pronotum dark brown. Mesonotal praesoutum brown, 
the lateral borders pale grey, the disk without clearly 
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delimited stri]>e8; posterior solerites of notum brown, 
very sparsely pniinose. Pleura testaceous yellow, with 
a longitudinal brown stripe across the dorsal sclerites. 
Halteres dusky, l^egs with the coxse and trochanters 
yellow; remainder of logs brown, the tibial tips not 
darkened. Wings ochreous, the veins a little darker tlian 
the ground A few triehia on Rs but none on its branch. 
Venation . m-cu close to fork of M. 

Abdomen bicolorous, the incisures dark, including both 
base and apex of segments, the central portion of the 
segments yellow ; hypopygiuin pale. Male hypopygium 
with the basistylo terminating in a slender spine, the distal 
third curved, much like a shepherd’s crook. Dististyle 
consisting of a subquadrate blackened structure, the 
surfaoe densely spinuloso, the outer angle produced into 
a long pale appendage that is nearly twice as long as the 
body of style. Anns of redeagus relatively short. 

Uab. Ecuador (Oriente). 

Holotype, <$, Abitagua, altitude 1200 metres, April 20, 
1937 (Maeintyre). Aibtopotype , §>. 

Toxorkina ( Toxorhina) nirvatu is quite different from 
other described species in the structure of the male 
hypopygium. The identity of T. (T.) longicollis Pierre 
(Venezuela) is very problematical. The figures of the 
describer (Encycl. Ent., Diptera, i. pp. 80-81, figs. 6-121 
(1924)) are either highly inaccurate or else represent a 
type of venation and male hypopygium quite unknown 
in the genus. 


ALI1I .—Descriptions and Records of Bees. —CLXV11I. 
By T. D. A. Cockerell, University of Colorado. 

Lithuryvs capensis Friese. 

Typical males from Bot River, C.P., and UobabiB, 
Okahoa Farm (S.W. Africa), taken by the Ogilvies. 
A small male from Blankrans, near Calvinia (L. Ogilvie). 

Anthophora Hvingstonei, sp. n. 

$.—Length about 11 mm. 

Black, the hair of head and thorax above clear light 
orange-ferruginous, with dark hairs intermixed on soutel- 
lum and disk of-mesothorax, but none on head; cheeks , 
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except upper end, and lower part of thorax with white 
hair ; eyes pale reddish ; facial quadrangle longer than 
broad ; elypeus short, keeled, entirely pale dull yellow 
except a short black band at each side above ; supra- 
dypeal mark a transverse band, not angulate above ; 
no lateral marks ; labrum yellowish white, with a pair 
of large pale brown spots ; mandibles broadly yellowish 
white at base ; basal half of scape red ; flagellum very 
short (about 2 mm.), obscurely reddish beneath ; fourth 
antennal joint very short, tegula; light rufo-testaooous. 
Wings brownish hyaline. Legs dark reddish, femora 
with white hair, tibia* and tarsi with black, the hair of 
hind tibiae and tarsi all black except a little pale along 
hind edge of tibia. Abdomen with successively paler 
f'ulvescent bands on first three tergites, the second and 
third white at sides, and band on fourth tergite clear 
white ; on second and third tergites the hair before the 
band is black, on fourth it appears grey from a mixture 
of black and white ; apex with black hair, white at sides. 

Tanganyika Territory : Ujiji, August 1931 ( Cockerell ). 

It was found near the spot (now marked by a monu¬ 
ment) where Stanley met Livingstone. It. has the aspect 
of A. torrida Smith, but is easily known by the yellow 
elypeus and black hair of hind tibiae. In my key in Rev. 
Zool. Bot. Afr. xxviii. p. 207, it runs out at 2 on account 
of the partly red scape, but the elypeus separates it from 
all the species cited. 

Anthophora torrida Smith. 

Belgian Congo : Luputa (J. Bequaert ). 

Two females, one of them peculiar, with four broad red 
hair-bands on abdomen. 1 hesitated whether to regard 
this form as a distinct species, and 1 now think it is very 
probably the hitherto unknown female of A. vanderysii 
Ckll., which in the male has similar red bands. 

Anthophora kigomensis , sp. n. 

cJ.—Length about 11 mm. 

Black, the head and thorax above with clear orange- 
fulvous hair, very pale on the head, the thorax without 
black hairs; eyes light red; scape yollow in front.; 
flagellum rather long, all dark, except a red spot near base ; 
face shining, elypeus prominent, with a large triangular 
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flattened area; supraclypeal mark a narrow band, not 
angulate above; clypeus pale yellow, with a diamond- 
shaped black mark on each side above, not reaching 
halfway down sides ; lateral marks Ailing space between 
clypeus and eye, terminating on inner side above a little 
above the middle of the black marks, but on outer side 
with a linear prolongation up orbits; labrum very pale 
yellowish, rugoso-punctate, with a pair of dark brown 
spots ; mandibles with a very large oval pale yellow basal 
spot, and beyond this a red area ; mesopleura with yellow¬ 
ish hair; tegulae pale ferruginous; wings brownish 
hyaline; front legs with long whito hair; middle and 
hind legs with black hair; middle tarsi with a broad 
fan-shaped black brush at end; first tergite with long 
pale fulvous hair and a very narrow but entire apical 
band ; second tergite with a similar band, the tegument 
of the margin reddish ; third to sixth with successively 
broader and paler bands, on the laBt three they may be 
called white. 

Tanganyika Territory : Kigoma, Aug. 31, 1931 (J. 
Ogilvie). 

A species of the A. wstita group, and hence not 
related to the superficially similar A. nigritarsis Friese 
and A. diloloensis Ckll. It is allied to A. elimata Ckll. 
from S. Rhodesia, but that is larger, with white hair on 
middle and hind legs, and the clypeal marks have the lower 
edge strongly excavated or concave. 1 had to consider 
whether this could be the male of A. livingstonci , but the 
latter has the clypeus dull, with much less black, and 
broad hair-bands on the first two tergites. In the black 
hair of middle and hind legs this resembles A. poetica 
Vachal. 

AtUhopliora mfolanata Dours. 

This has been known only in the female, but males which 
I place here come from Kirstenbosoh and Bot River, (J.P., 
collected by the Ogilvies. They are remarkable for the 
variation in the colour of the abundant long hair, from 
strongly red to whitish, always with much black on thorax 
above. The supraclypeal mark is a transverse band, not 
angulate above, but the middle tarsi do not have a black 
fan-shaped brush. The head is quite broad ; scape with 
a light yellow stripe in front; clypeus yellow, with a 
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short black band on each aide above; labrum yellow, 
with the usual dark spots, and much white hair ; mandibles 
with a large yellow spot; lateral marks filling lower part, 
of space between clypeus and eye. Compared with 
A. veMita Smith there is not much difference, except that 
the abdomen does not appear red, but is dark, with pale 
hands. Females of A. rufolanata were taken at Kirsten- 
bosch and Bot River. In the female the clypeus varies 
to all black exoept a very small yellow spot near the 
margin on each side. 

According to the original description of Pours (1869) 
A. rufolanata came from Caffraria, and has the first four 
abdominal tergites with red and black hair mixed (a 
character which excludes A. veMita), and the hind margins 
with bands of red hair. The specimens from western 
S. Africa differ in that, although the thoracic hair varies 
from red to whitish, that of the abdomen is not red. 
It may well be that a distinct subspecies is indicated. 
I have, however, a specimen with red hair-bands on 
abdomen, which does not agree well with the description 
of A. rufolanata in other respects. I describe it below 
as a distinct speoies, related to A. rufolanata and A. vestita. 

Anthophora honorata, sp. n. 

9-—Length about 11-5 mm. 

Robust, black, the face black except that the clypeus 
has a transverse yellow mark at each side near margin, 
hard to see on account of the dense covering of hair; 
base of mandibles with an elongate yellow spot; hair 
of face long and abundant, dull white (ashy reddish in 
rufolanata) ; vertex with black hair ; antennas entirely 
black; thorax above with cinereous hair mixed with 
black, but light red about base of wings and white on 
mesopleura; tegulso pale red; wings conspicuously 
brownish (clear in rufolanata) ; hind tibiae externally 
with white hair, and a dark brown stripe from knee; 
hind basitarsi with long white hair on outer side, light 
red on inner; first three tergites with red hair, fourth 
and apex with black, tergites 2 to 4 with red hair-bands, 
the oolour bright, sides of abdomen with white hair. 
Seen from above, the abdomen appears black with red 
bands. 

Cape Province : Beaufort West (J. Ogilvie). 
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This is one of the ambiguously labelled specimens, 
with the impossible date June 30. If we read April 30, 
this agrees with the time at Beaufort West. Superficially 
the insect looks like A. rubneans Ckll. Beaufort West is 
a dry region, rainfall 8*46 inches. 

A nthophnra paJUdicincta Cameron. 

('ape* Province : Beaufort West (J. Ogilvie ). 

The label is ambiguous, but if the date, Juno 30, is 
changed to read April 30. the specimen should come 
from Beaufort West. The specimen is a male, agreeing 
with Cameron s description; a specially noteworthy 
feature is the large pale red area on under side of abdomen, 
occupying the middle (but not sides) of third and fourth 
sternites. The clypeal marks are like a shoe with a very 
long slender toe, and a narrow' black line, directed down¬ 
ward, for the heel. There is copious black hair on the 
vertex, and the thorax above has dull white hair, with 
some black intermixed. The supraclypeal mark is a 
transverse band, not angulate above. 

A. greyer Ckll. also has a light red patch on under side 
of abdomen, and iH in all respects a very similar species, 
but the clypeus is much larger and higher. A. greyer 
was supposed to be distinguished from A , jmUidicincta 
by the broad black brush on middle tarsi, but I find a 
black brush (not so broad) in A. paJUdicincta. It may 
be open to question whether Cameron’s Bpecies is really 
the one I have so identified, or A. greyer. The two species 
are apparently distinct. Brauns saw the female attributed 
by Cameron to his species, and it was A. vestita, but this 
has no bearing on the use of the name. The type-locality 
of A. pallidicincta is Stellenbosch, which is about 180 
miles from Beaufort West, and has a much moister 
climate. 

ArUhophora griseovestita Ckll., based on the male, has 
a larger (longer) clypeus than A. pattidicincta from 
Beaufort West, but 1 think it is the same species. It 
came from Rosebank, about 22 miles from Stellenbosch. 

Anthophora argyroepila , sp. n. 

<J.—Length about 11-5 mm., anterior wing 8*5. 

Black, with light yellow face-marks; eyes pale red; 
scape with a broad pale yellow stripe in front; flagellum 
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black ; supraclypeal mark a transverse band, not angulate 
above; face shining; upper part of clypeus with two 
very large triangular black marks, separated by a rather 
narrow band, the inner apical corners produced; lateral 
marks filling most of space between clypeus and eye, 
but ending on inner side below middle of the adjacent 
black, thence very obliquely produced to a point on orbit, 
bo that the whole lateral mark forms a very broad triangle 
with base on orbit, the basal comers very slender ; labrum 
pale yellow, mandibles with a very large yellow spot; 
hair of head light ferruginous, without any dark, long and 
pure white on cheeks bolow*; hair of thorax above, and 
upper half of sides, rich orange-ferruginous, with some 
conspicuous black hair on scutellum and a little on meso- 
thorax ; tcgulse clear ferruginous; wings brownish; 
legs with long pale hair, the mid-tarsi with a broad 
black brush at end ; hair on inner side of basitarsi red ; 
hind tibiae with beautiful silvery-white hair, and a spot 
of dense white hair at end ; hind basitarsi with a brush 
of very long white hairs at base ; first tergite with long 
fulvous hair, giving way to black before the entire but 
narrow pale fulvescent band ; tergites with black hair 
before the bands ; hair-bands rather narrow*, fulvous on 
second, dull white on the others ; apex with white hair. 

Belgian Congo (Katanga): Elisabethville (J. Bequaert). 

A species of the A. veatiia group, having the aspect of 
A. torrida Smith, but easily distinguished by the face- 
markings. It is aotually nearer to A . tetradonla Ckll., 
which has quite a different appearance. 

Anthopftora langi Cockerell. 

S.W. Africa : Otavi, one male (J. Ogilvie). 

A variation with brown nervures and a very small light 
mark on scape. 

Anthophora faUax Smith, var. 

S.W. Africa : Windhoek, one male (L. Ogilvie). 

This is A. fcdlaz as now understood, but perhaps not 
the true species of that name. There is a large red spot 
at end of third antennal joint, whereby it approaches 
A. diloloensis Ckll. The hair of head and thorax is white, 
with a oreamy tint in region of scutellum. 



368 Mr. T. D. A. Cockerell— Description* and 

Anthophora griseila Cockerell. 

Cape Province : Mafeking, one male (J. Ogilvie.) ; 
Belmont, one male (J. Ogilvie). 

Anthophora microleuca Cookerell. 

Cape Province : Upington, Doc. 7 ( J. Ogilvie). 

One female, which appears to belong to A. microleuca , 
which was described from the male, taken at Swakop- 
mund, nearly 600 miles distant. The female is robust, 
a little over 11 mm. long ; head broad ; scape black, with 
a small red mark ; supraelypeal mark present but small, 
angulate above ; clypeus with an extremely broad yellow 
band in middle, jointing a broad apical one, the large black 
marks with their inner lower comers rectangular ; labrum 
yellow, with the spots small and pale brown ; mandibles 
yellow on outer side except apically; no lateral face-marks; 
abdomen covered with white hair as in male; hair on 
inner side of hind basitarsi black. 

Anthophora ogilviei Cockerell, var. 

Orange Free State : North Bank Halt, Norvals Pont, 
April 16 ( J. Ogilvie). 

A variety with four broad pale yellowish bands on 
abdomen, and the white hair at sides of apex unusually 
short. It tends toward A. rubricans Okll., but lacks the 
black hair at sides of thorax anteriorly, and is otherwise 
different. Male A. ogilviei was taken at the same place. 
A. ogilviei was also taken at Lobatsi and Mafeking. 

Dianthidium pudievm (Cresson); 

Colorado : Pagosa Junction, male, Sept. 3 (B. Rotger). 

Xylocopa brasilianorum (Limueus). 

British Quiana: Waranama, Nov. 14 and 17, 2 $ 
(J. Ogilvie). 

One is typical, but the other has the wings brilliant 
bluish green, only the lower margin purple. Schrottky 
records the same variation from Brazil, and it is the 
variety vireacens (Lepeletier), described from Cayenne. 

1 find that the specimen of var. virescens from Waranama 
agrees in Hie colour of the wings with X. darwini (Ml. 
from Charles I., Galapagos, except that the latter shows 
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no no of the violaceous tint along the lower borders, so 
conspicuous in virescens. The specimen of -X. darwini is 
smaller, with shorter wings, and does not have the strong 
elevated smooth band in middle of vertex which is present 
in the specimen of virescens. The first and second tergites 
are more finely punctured in the X. darwini, X, nitens 
Lep. was also taken at Waranama. 

Andrena bipartita aswanica , subsp. n. 

—Like A, bipartita Bmll4 (antilope P6rez), except as 
follows :—Wings distinctly brownish, but not dark; 
second cubital cell somewhat contracted above ; the hair, 
which is white in A, bipartita , is distinctly yellowish ; first 
three tergites red. 

Egypt: Aswan, Jan. 29, 1921, two (Capt. K. J . Hay - 
ivard). 

The following table separates a number of superficially 
similar female Andrena :— 

Area of metathorax strongly wrinkled (subg. 


Trachandrena) . 1. 

Area of metathorax not wrinkled. 2. 

1. Tergites 1-2 red ; apical tergites bluish... . mgypticola Frieae. 

Tergites 1-3 red ; third suffused with black¬ 
ish ; apical tergites not bluish. balucha Nurse. 

2. Hair of thorax above dull red ; facial fovea 

black; stigma rather broad, bright red, 
without a dark margin ; seoond cubital 

cell small. miti$ Sohm. 

Hair of thorax above dull white or very 
faintly yellowish ; facial fovea? not black ; 
stigma narrow, with a more or less evident 
dark margin ; seoond cubital cell large ; 
hind tibia and tarsi red . 3. 

3. Smaller, length about 10 mm.; olypeus 

partly red; tergites 1-3 red . ilerda Cameron. 

Larger, length 12-13 mm.; olypeus all 
black. 4. 

4. Tergites 1-2 red. bipartite Brull£. 

Tergites 1-3 red (and other characters as [nora. nov. 

above) . bipartite aawanioa, 


Eucara penicittata (Friese). 

Abyssinia: Higo Samula, Oot. 30, 1911, $ ( R. J. 
Stordy ); Kenya: Mombasa, 1906, <$ (A. J. CholnUey ); 
Uganda : Buamba Forest, Semliki Valley, 2300-2800 ft., 
Nov. 1911, (8. A. Heave), The hind knee-plate in the 

male is short, rounded, and shining black ; in the female 
it is elongate and pale red. In both sexes the long hair 
Ann. A Mag. N. Hist. Ser. 11. Vol. i. 24 












370 


Description* and Records of Bees. 

at sides of metathorax is more or less sooty. The flagellum 
in the female from Mombasa is black. 

K, macrognatha (Gerst.) was described from Mombasa, 
a female with the flagellum red beneath, as is conspicuously 
the case in the Uganda male recorded above. The type 
of E. macrognatha had been in aloohol, and the hair of the 
abdomen could not be described. Is it possible that it is 
not the species called E. macrognatha by Alfken and others, 
but actually K. penicillata ? Should this prove to be the 
case, the name E. sheffietdi (Meade-Waldo) will be available 
for the so-oalled E. macrognatha. 


AUodape grandis Cockerell. 

Cape Province : Hottentots, 40 miles from Cape Town, 
Nov. 0, 1930, $ ( H. W. Simnumds). 

When describing this speoies (1934) 1 omitted to note 
that the sixth tergite is trilobed, the middle lobe elongate 
and turned upward, the lateral ones very short and broad. 
The species is to be compared with A. angvkUa Brauns 
rather than with A.friesei Brauns. 

The following key separates the species of this group :— 

Smaller, length 5-7 mm.; blaok, the face in 
female usually all blaok, but sometimes 
with a yellow line in middle of olypeus ; 
male with face black, or with a yellow stripe 
on olypeus. (Port Elisabeth and Willow- 

more.) . 

Larger, 11 mm. long or over .. 

1. Abdomen red; length about 11 ram., wings 

strongly reddened; olypeus with no light 
marks, a very obscure reddish tint; first 
recurrent nervure very far from base of 
second cubital ceil (notes from type in 

British Museum) .. 

Abdomen black... 

2. Length 13-10 mm.; female olypeus normally 

with a median longitudinal yellow line; male 
olypeus bright yellow, with a black lower 
margin; female mesopleurawith pale fulvous 

hair .. 

Length 11«12 mm.: female olypeus all black ; 
male olypeus yellow, with a light reddish 
lower margin ; female mesopleura with dull 
white hair. . 


pamdoxa Brauns. 

mvcronato Smith. 
2 . 

angufaia Brauns. 

grandiE Ckll. 


It seemB very probable that A. grandis is to be considered 
a western race of A angulata, the type-locality of which 
must be held to be Uniondale, about 30 miles south-west 
of Willowmore (annual rainfall about 15 inches). 
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Allodape explanata Cockerell. 

(Jape Province : Worcester, Feb. 1929, 6 9. 6 £ (Turner). 

The male, previously unknown, has a dark face like 
that of the female, with the light hands along the orbits 
extremely slender. I find that I had mixed with the 
sories of A. tristis Okll. a male from Huguenot ( J . Ogilvie) 
which has the face dark, with pale lines along orbits, 
as in A. explanata, but the coarsely punctured olypeus 
associates it with A. tristis. This may perhaps be a 
male of A. friesei Brauns, although the size and general 
appearance agree better with A , tristis. 

The femalo A. friesei, as shown by a Willowmore 
specimen received from Brauns, is about 11 mm. long, 
anterior wing 7-5 mm. 

Allodape flavocincta ornatibasis, subsp. n. 

$.—Nearly agrees with A. flavocincta Ckll., from the 
Lower Congo, but about 9 mm. long; supraolypeal 
mark very small; wings strongly dusky, somewhat 
reddish ; front tibiae black, with a small pale yellow stripe 
at base, and knees reddish ; first teigite black, with the 
apical comers broadly and a large apical (median) triangle 
yellow, each of these marks crossed by a dark band; 
hind margins of tergites narrowly rufescent; second tergite 
yellow at extreme base, second yellow at sides of base, 
the others black without yellow. In Friese’s table it 
falls nearesst to A. basalis Friese, but that has the first 
four tergites with yellow bands. 

Uganda : Entebbe, May 14-25, 1912 (C. C. Oowdey). 


XUV.— Studies in the Iranian Orthoptera. —III. New and 
less-known Aorididae from Southern Iran and Baluchistan. 
By B. P. Uvarov, D.Sc., British Museum (Natural 
History). 

This is the third paper in a series * obmmenced by me 
nine years ago and devoted to the Iranian Orthoptera. 

* The first two papers are as follows:— 

(I.) u Some new and less-known Tettigoniid®.” Ann. Mus, Zool. 
Aoad. Sol. Leningrad, 1920, pp. 023-639, 12 figs. 

(II.) “ Some new and lees-known Acridid®." Trav. Inst. Zoo). Aoad. 
$«i, Leningrad, vol, i, 1988, pp. 187-284, 13 figs, 1 pi. 
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T hin term has a bio-geographioal meaning, and covers 
species occurring not only in Iran proper but also in the 
adjacent countries with the fauna of pronounced Iranian 
character (Afghanistan, Baluchistan, parts of Kurdistan 
etc.). The three instalments include only descriptions 
of new genera, species, and subspecies, as well as critical 
discussions on some less-known ones. Parallel with this 
work l am continuing the accumulation of distribution 
records of Iranian fauna, with a view to produce ulti¬ 
mately an analysis of its composition and probable evolu¬ 
tion. Tn this I am greatly assisted by many friends and 
colleagues, who are either collecting new material for me 
or help in solving various taxonomic problems. As a 
result a catalogue of the fauna is Bteadily growing, but 
there are still many parts of the area whence collections 
are needed. For example, there are practically no data 
at all for Afghanistan, deserts of Central Iran, Pusht-i-Kuh 
mountains, etc. Distributional records referring even to 
commonest species are required from any part of the area, 
and I would be vory grateful for any assistance in this 
direction, particularly from resident collectors, while 
1 take this opportunity to offer my sincere gratitude to 
those who are already doing so. 

The types of the new speoies described in the present 
paper are in the British Museum (Natural History). 

DuronieUa Itevicepa, sp. n. (Fig. 1, L.) 

cJ.—Antennee a little longer than head and pronotum 
together, flattened and slightly expanded basally ; third 
joint longer than its apical width ; fourth scarcely 
separated from the third, strongly transverse; fifth 
transverse ; sixth elongate ; seventh quadrate ; the rest 
mostly about twice as long as broad. 

Frontal ridge not punctured, sulcate, weakly expanded 
between antennse. Lateral faoial carina, viewed laterally, 
moderately bow-shaped in its upper part. Fastigium of 
vertex well prominent, a little longer than at the base 
broad; apical angle less than 90 , scarcely rounded; 
surface weakly concave, bow-shaped depression weak; 
margins low, smooth; median oarinula very faint; 
upper surface of the head smooth. 

Pronotum long and slender. Disc weakly punctured 
only at the posterior angles of metazona, Lateral oarmse 
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weakly bow-shaped, incurved in the prozona, more 
divergent in the metazona obsolescent behind. Median 
carina low, but acute. Posterior angle obtuse, but not 
rounded apically. Pleurae slightly rugulose. Sternum 
with some scattered, shallow and irregular punctures. 

Elytra extending a little beyond the hind knees. 

General coloration pale green. Legs, two indefinite sub¬ 
lateral stripes on the head above, and a broad median 
pronotal stripe are light buff. Elytra with the pre- 
radial area and the anal field light green, in the rest 


Fig. 1. 




L, BuronieUa lawictp#, ep. n., ¥ 

V, B, volume , up. n., 9. 

brownish, with a series of indefinite brown spots along the 
middle. Wings very faintly bluish. Hind tibia bluish. 

$>.—Much larger than the male. Antennae very short, 
soaroely reaching the metazona of pronotum, feebly 
expanded in more than their basal third, round and not 
incrass&te apically. Fastigium of vertex transverse, 
with rounded apex ; bow-shaped sulcus weak ; a slight 
median oarinuia. Lateral pronotal oarinse practically 
straight and parallel in the prozona, distinctly divergent 
in the metazona. 



374 Dr. B. P. Uvarov on the Iranian Orthoptera. 

General coloration pale bull', with brown lateral stripes ; 
pro-radial area of elytra pale green; median stripe of 
elytra brown, with pale spots. 

Length of body, 12, 9 22 ; pronotum, 3-2, $ 6 ; 
elytra, <$ 14, 9 19 ; hind femur, 10, $ 15 mm. 

S. Jean : Masjid-i-Sulaiman, near Ahwaz, x. 1932, 1 ; 

v.-vii. 1937, 22 cfcj (including the type), 46 99 ; Abadan, 
iii. 1933, 1 V (Dr. 8. V. P. PiU). 

8. Iraq : Amara, 26. vi. 1918, 3 <?<?, 4 99 ; 30. vi. 1917, 
1<J; 19.x 1917, 1 cj; Basra, 12. viii. 1918, 1 <?, 3 99; 
20. viii. 1917, 2&J, 19; Mesopotamia, 1 (P- A. 

Buxton ); Persian Gulf, 1 9 (Cummings). 

This new species is very similar to the much more 
northern D. gracilis Uv., differing from it in the shorter 
and basally expanded antennae, especially in the male sex, 
in the somewhat swollen head of the female, and in the 
strong sexual dimorphism in size. It has a series of colour 
forms, apparently closely parallel to those observed in 
D. gracilis and D. lucasi 1. Bol. 

DunmieUa volucris, sp. n. (Fig. 1, V.) 

cf.—Antenme distinctly longer than head and pronotum 
together, weakly but distinctly compressed and expanded 
in the basal quarter; third and fourth joints almost 
completely fused, forming one elongated joint; fifth and 
sixth transverse ; seventh elongate ; eighth quadrate; 
ninth elongate; the rest strongly elongate, some more 
than twice as long as broad. 

Faoe strongly reolinate. Frontal ridge in profile 
slightly projecting between antennae and very weakly 
concave lower down; its surface shallowly punctured, 
sulcate, distinctly expanded between antenme. Lateral 
facial carina regularly and weakly bow-shaped. Fasti- 
gium of vertex strongly prominent, longer than at the 
base broad; apical angle less than 90°, well rounded; 
surface punctured, weakly concave, with weak bow- 
shaped depression; margins low, convergent behind. 
Upper surface of the head punctured and rugulose; 
median cannula irregular, but distinct and long. 

Pronotum slender, somewhat constricted. Disk dis¬ 
tinctly, though shallowly, punctured. Lateral oarime 
very distinot, in the prozona practically str aig ht, and 
almost parallel, in the metazona strongly divergent and 



Dr. B. P. Uvarov on the Iranian Orthpptera. 375 

weakly excurved, almost reaching hind margin. Median 
oarina distinctly raised throughout. Posterior margin 
broadly rounded. Pleurae strongly rugulose. Sternum 
with small scattered punctures. 

Elytra extending to tho middle of hind tibia*. 

General coloration dirty pale brown, mottled and 
dotted with brown. Dorsum with a broad pale stripe. 
A dark brown lateral stripe runs from the eyes along the 
upper edge of lateral pronotal lobe of pronotum on to 
the elytron, where it is bordered from below by an ivory- 
white preradial stripe. Wings colourless, with darkish 
veins. Hind tibia dirty white, with pale brown dots. 

$.—Distinctly larger than the male. Antenme a little 
shorter than head and pronotum, distinctly expanded in 
their basal third, narrowed apically. Fastigium of vertex 
about as long as at the base broad , bow-shaped sulcus 
weak ; median carinula irregular but distinct. Lateral 
pronotal carinte very weakly inourved in the prozona. 
Coloration of the same type as in the male. 

Length of body, 3 17, 9 22 ; pronotum, 3 3-5, $ 4-5 ; 
elytra, 3 17, 9 22 ; hind femur, 3 9-5, 9 13-5 mm. 

S. Iran : Abadan, iii. 1933, 19; iii.-iv. 1934, 4 33 
(including the typo), 8 99 # i- 1935, 1 9 (Dr. <S'. V. P. Pill). 
Mohammerah, River Karun, iii.-iv. 1917,1 3 (B- C. Mabbs). 

8. Iraq : Arnara, 10 - 12 . v. 1917 , 1 3, 1 9 (C. F. C. 
Beeson) ; 1 - 11 . v. 1918,1 3> 3 99 (P-A. Buxton) ; Qurnah, 
River Tigris, 20 . v. 1918 , 1 9 (P- A. Buxton) ; Fao, 1891 , 
6 99 (D. Cumming). 

This is a very distinct species, because of its very 
slender habitus and long wings. The series before me 
is very unif orm in coloration, except that in some females 
the sides of body are pale green. 

Sphingonotus deearinatus Uvarov, 1933. 

1083. Sphingonotus •alrapee deearinatus Uvarov, Trav. Inst. Zool. 

Acad. Soi. U.R.S.S. vol, i. p. 200. 

1937. Sphingonotus satrapes deearinatus Histahenko, ‘Eos,’ vol. xii. 

pp. 92, 278. 

I have considered this large Bphingonotus as merely a 
subspecies of S, satrapes Sauss., replacing the typical form 
in S.W. Iran, but I have now before me specimens of the 
tatter taken in the same locality as deearinatus (Masjid-i- 
Sutaiman, near Ahwaz, Dr. 8. P. P. Pill), which makes 



376 Dr. B.P. Uvarov on the Iranian Orthoptera. 

thiB view untenable. Moreover, the differences between 
the two insects, as summarized by Mistshenko (l. c.), are 
amply sufficient to be regarded as specific. 

Calliptamus balucha, sp. n. (Fig. 2, B.) 

A very small species, with the male oerci similar to 
those of C. turanicua Tarbinksy, 1930, but differing 
from it in the coloration of hind femora and tibia, as well 
as in the size. 

—Antennae longer than head and pronotum. 

Frontal ridge flat, and in the neighbourhood of the 
ocellum even slightly concave. Fastigium of vertex 
narrow, parallel-sided, concave. Vertex between eyes 
with a short but very distinct cannula. 

Lateral pronotal carinte well developed, straight, 
weakly divergent backwards. Typical sulcus placed 


Fig. 2. 



c 



B, CaUipkmut balueha, ap. n., male eereus; 
P, C. pena, ap. n., male oercus. 


distinctly behind the middle. Posterior angle of pronotal 
disc obtuse, not rounded. Prostemal spine slightly 
indined backward, its sides somewhat flattened. 

Elytra narrowed apioally, scarcely reaching the base 
of hind knees. 

Oercus viewed in profile distinctly widened apically; 
upper apioal lobe with the lower angle rounded ; median 
lobe reaching just beyond the middle of the upper ; lower 
lobe scarcely separated from the median, very broadly 
rounded below. 
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Ceneral coloration dirty pale brown, with some lighter 
spots on the elytra. Hind lemur externally with black 
dots along the margins of the externo-median area; 
internally light sanguineous, with two incomplete blackish 
fascia}; knees with brown semilunar spots on both 
sides. Hind tibia light sanguineous. Wings light rose 
basally. 

9 - —Distinctly larger than the male. Lateral pronotal 
carin«e often slightly ex curved. 

Length of body, J 16, 9 26 ; pronotmn, ^ 4, V 7 ; 
elytra, $ 8-6, V 16 ; hind femur, 9, 9 15‘5 mm. 

Baluchistan : Quetta, 5600 ft., 23. vii.-lO. viii. 1929, 
2$¥; Ziarat, 8000 ft., 6. viii. 1929, 1 <?, type (J. W. 
Evans ); Charman, 17. viii. 1930. 1 $ ; Urak Valley, 
16 m. from Quetta, 7000 ft., 24. viii. 1930, 2 $9 > Hanna 
Valley, 6000 ft., 14. ix. 1930, 1 9 (W. H. Evans) ; Ziarat, 
7. viii. 1931, 2 99 (M. Sharif). 

This species is very similar in the coloration of hind 
logs to C. italicus, but the structure of the male cercus 
is as in C. turanicus Tarb. 

Calliplamus persa, sp. n. (Fig. 2, P.) 

Under medium size, similar in the shape of male oerci 
to V. tenuicercis Tarbinsky, 1930, but posterior femora 
deep cherry-red on the inner side, and posterior tibiae 
light sealing-wax red. 

if .—Antennae distinctly longer than head and pronotum. 

Frontal ridge weakly convex. Fastigium of vertex 
with a distinct narrow depression, which is sligh tly 
widened towards the parabolic apex. Vertex between 
eyes with a distinct short carinula. 

Lateral pronotal carinae well developed throughout, 
weakly excurved. Typical sulcus placed slightly behind 
the middle. Posterior angle of pronotal disc obtuse, 
rounded. Prosternal spine somewhat narrowed apically 
and directed weakly backwards. 

Elytra little narrowed apically, just reaching the apex 
of hind femora. 

Cercus, viewed in profile, practically parallel-sided 
throughout, fairly narrow; upper apical lobe slightly 
deourved, with acute lower angle ; median lobe reaching 
a little beyond the middle of the upper; lower lobe very 
small, almost rectangular. 
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General coloration greyish buff, with scaroely any pattern 
except that elytra are faintly spotted with very pale 
brown. Hind femur externally without markings ; inter¬ 
nally almost wholly deep cherry-red (passing into blackish), 
except the preapical portion, which is light yellowish; 
upper inner area with two faint brown fasciee; lower 
inner area suffused with cherry-red along its inner edge ; 
knees with brownish semilunar spots on both sides. 
Hind tibia internally light sealing-wax red. Wings bright 
rose basally. 

$.—As the male, only larger. 

Length of body, $ 21, $ 30 ; pronotum, 4-7, V 6*5 : 
elytra, <$ 16'5, ^ 22-5 ; hind femur, $ 13, ? 17 mm. 

The large extent of the dark colour on the inside of 
hind femur in this species makes it superficially similar 
to C. sicvlua (Burn.), with which it shares also the red 
coloration of hind tibia;. That dark colour is, however, 
completely black in C. eiculue, while in C. perm it is 
beautiful deep cherry-red, exactly as in Caloptenopeis 
glaucopm (Walk.). Moreover, the oeroi of C. eiculus 
are very distinct in shape, being well dilated apically and 
provided with a strongly projecting large lower apical 
lobe. In the structure of the oeroi the new species 
approaches very closely C. tenuicercie Tarb., but differs 
widely from it in the coloration of hind femora and 
tibiae. 

The typical series of C. perm has been taken by Dr. Pill, 
together with muoh more numerous V. siadus deeerticola 
Voss., and the two can be separated at a glance, C. perm 
being a muoh smaller and sturdier insect, with relatively 
much shorter elytra. 

In some of the paratypes dark pattern of the elytra 
is more pronounced, while one male has dark dorsal 
side with the parallel light stripes of the f. margi¬ 
nalia, known to occur in practically all species of the 
genus. 

Described from a series of 8 SS and 2 $$ taken at 
Masjid-i-Sulaiman, near Ahwaz, S.W. Iran, v.-vii. 1937 
(Dr. 8. V. P. Pill). 

Genus Sphodbombhus St&l, 1873. 

1873. Sphodrommu 8t41, Rto, Orth. Ip, 73, 

1902. Sphodromtnu Jaoobeon, Prismokr. i. Loshaowt. Bow. Imp. 
pp. 178, *15. 
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1914. Kripa Kirby, Fauna Brit. India, Acrid, pp. 195, 257 
(syn. nov.), 

1922. Kripa Uvarov, Trans. But. Boo. London, 1922, pp. 118, 124 
(partim!). 

The genus Kripa has been founded by Kirby on a species 
from N.W. Punjab, known to the author by a single 
female specimen. 1 have now before me a series of 
specimens, including a male from Baluchistan, which 
I consider oonspecifio with the genotype, if. undvlata 
Kirby, though they may differ subspecifically (see below). 
A study of this series, together with the type of K. un - 
dulata , makes it impossible to regard this species as 
belonging to a genus distinct from Sphodromerus , of 
which 1 know the majority of the described species, 
including the genotype, S. sera pis Serv. Therefore Kripa 
Kirby becomes a synonym of Sphodromerus St. 

On the other hand, 1 attempted in 1922 (/. c.) to re¬ 
define Kripa on the basis of another species, ccelesyriensis 
CJ. T., which 1 considered congeneric with undulata. 
This view I am unable to uphold now, when undulata is 
better known and when it is clear that ccdesyriensis 
cannot be included into Sphodromerus where undulata 
belongs. This makes it necessary to erect for ccdesyriensis 
a new genus, which, together with Sphodromerus, differs 
from Ckdliptamus in the male cerci armed with a single 
subapical tooth. The following comparative table shows 
the differences between Sphodromerus and the new 
genus:— 

Sphodrombrus Sorv. Mktboiumujb, gen. nov. 

Type; CaUiptamusserapis Serv. Typo; Caloptenu# codesyrienaw 

Giglio-Tos, 1893. 

l*ronotuin moro or less convex Pronotum weakly tootiform 
above; lateralcaruueeitlierobao- above; lateral carime well din* 
lete throughout or weakly devo- tinct. though irregular, in the 
loped In the prozona only. prozona and at least in the anterior 

part of the metazona, but not 
reaohing the hind margin. 

Kind femur vory broad; upper Hind femur moderately brood 
oarina strongly serrate; lower (not broader than in CalUptomus ); 
outer area distinctly widened upper oarina scarcely serrulate; 
behind the middle, with the lower lower outer area not widened 
oarina usually serrate; pregem- behind the middle, with the lower 
oular constriction very (fistmot; oarina smooth; pregenicular con- 
outer genicular lobe short and striotion weak; outer genicular 
broad. lobe elongate, not broad. 

Hind tibia with six (seldom Hind tibia with nine (seldom 
seven) external spines. eight) external spines. 
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It will be seen from the table that the structure of 
pronotum in Metromerus represents only a slight modifica¬ 
tion of that observed in CaUiptamus , while in Sphodromerus 
a much greater degree of divergence exists. The structure 
of the hind leg (general shape of the femur; shape of 
genicular lobe; number of tibial spines) in Metromerus 
is exactly as in CaUiptamus, and one might be tempted 
not to separate those two genera were it not for a sub¬ 
stantial difference in the armature of the male cercus. 
In this respect CaUiptamus obviously represents a higher 
degree of specialization than either Sphodromcrus or 
Metromerus, which share the one-toothed type of oerci 
with a group of genera ( Calopteruypsis , Acorypha, etc.) 
extremely well developed in the savannas of Africa, 
with some representatives in India. 

Sphodromerus undulatus (Kirby, 1914). 

19X4. Kripa undukUa Kirby, Fauna Brit. India, Acrid, p. 257, 
fig. 137. 

Rose-coloured hind wings distinguish this species from 
others known, except 8. sanguiniferus Rehn (from Somali¬ 
land), in which the wings are of the same colour but very 
strongly abbreviated. 

cJ.—Antennae slender, composed of strongly elongated 
joints (exact length unknown, as the antennae in the type 
are incomplete). 

Face oblique. Frontal ridge viewed in profile straight 
from the antennaB downwards; viewed from the front 
it has straight margins gradually divergent to the olypeus, 
not reaching it, but perceptible for some distance below 
the ooellum. Face between the frontal ridge and the 
facial keels distinctly concave (convex in most other 
species of the genus). Fastigiura of vertex strongly 
prominent forwards, scarcely sloping, praotioally parallel¬ 
sided, narrow, sulcate. 

Pronotum comparatively long, very little constricted 
in prozona, merely narrowed forwards. Disc very weakly 
convex. Median carina fine, but distinct. Lateral carinee 
in the prozona very weak, but perceptible, somewhat 
divergent and weakly excurved, in metazona obsolete. 
Prostemal tubercle straight, acutely oonioal. 

General coloration light ochreous brown. Elytra with 
some irregular oblique brownish-grey fasti® in the apical 
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portion. Wings light rose basally. Hind femur inside 
with a large black spot edged below by sanguineous 
colour; lower inner area slightly sanguineous along the 
edges ; inner knee lobe sanguineous with black base: 
outer knee lobe ivory-white with black base ; semilunar 
spots on both sides of the knee black. Hind tibia san¬ 
guineous on the inner side. 

$.—In the female type hind tibiae are not sanguineous 
but light red, and there is no sanguineous colour on hind 
femora, but it appears that the specimen has suffered 
an immersion in alcohol which has changed the colour 
of red parts. In any case, the series of specimens before 
me now shows no divergence from the type in any detail 
except this slight colour difference, and J do not hesitate 
to regard them as definitely conspecific with the type. 
Should it be proved in future that the colour of hind 
tibia? changes according to geographical distribution, 
then the Baluchistan specimens with sanguineous tibia? 
will have to be regarded as a subspecies distinct from the 
Punjab form with light red tibia?. 


XLV .—A new CEoomys from Trinidad. By R. W. 

Hayman, Department of Zoology, British Museum 

(Natural History). 

Among other small rodents from the West Indian island 
of Trinidad recently submitted for identification to the 
British Museum (Natural History) by Dr. H. Hediger, 
of the Basle Museum, occur five specimens of what 
appears to be a new species of (Ecomys. The new form 
may be known as 

(Ecomys spkndens, Bp. n. 

Type. —B.M. no. 1937.11.11.2, <J, skin and skull (skinned 
from spirit). Collected at Mayaro, S.E. Trinidad, between 
July 1936 and June 1937. Original number 116. 

A medium-sized long-tailed species, with long thick 
fur of a rich reddish-chestnut hue, more richly coloured 
than any (Ecomys hitherto described. The hairs of the 
dorsal surface (10-12 mm, long) are slaty-grey from the 
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base for about three-quarters of their length, with reddish- 
chestnut tips. In tlie mid-dorsal area the general tinge 
is darkened by the presence of many hairs of the same 
length as the majority, but black-tipped instead of 
reddish. The flanks are entirely without this sprinkling 
of black. There is a clear line of demarcation between 
the chestnut of the flanks and the clear white under 
surface, the hairs of which are slaty at the base. The 
feet and tail are discoloured by spirit, but the tail is 
uniformly clad with short brown hairs and is slightly 
pencilled at the tip, as in other members of the genus. 

The nearest forms, geographically speaking, are 

(а) roeilla Thomas, from Lower Orinoco, E. VenezuoJu ; 
smaller, dull-coloured, ventral surfaoe buflfy ochraoeous : 

(б) caicaree Allen, Central Venezuela ; ventral hairs white 

to base : (c) nitedulm Thomas, British Guiana; smaller, 
pale colour, ventral hairs white to base: (d) rufilus 
Anthony, British Guiana; small, ventral hairs white to 
base: (<?) guianm Thomas; browner, slightly smaller, 

ventral hairs soiled buffy white : (/) rex Thomas, British 
Guiana; larger, duller colour, strongly developed supra¬ 
orbital ridges and angular skull. 

The Trinidad form fits none of these. In dorsal colour 
rex most closely approaches the new form, but has 
a more grizzled, less rufous coat, and is distinguished, 
in addition, by its larger size and strongly developed supra¬ 
orbital ridges. In size and skull-characters guianm is 
nearer, but has a tawny coat and buffy ill-defined ventral 
surface. 

Dimensions of splendene (in mm.):— 

Head and Hind 

body Tail. foot. Ear. 


Type (J, 116. 110 146 25 16 

<?. HO. Ill 145 24 15 

¥.117. 99 132 24 16 

¥, H8. 93 139 23 10 


Skull of type : oondylo-basal length 29 mm.; palatal 
length 16; zygomatic breadth 16-5; mastoid breadth 
13-1 ; palatal foramina 6-8 ; maxillary tooth-row 6. 

Dr. Hediger, who has kindly presented the type and 
numbers 116 and 117 to the British Museum (Natural 
History), states that the specimens had fallen into test- 
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holes bored by geologists in the more or less forested region 
at Mayaro. This appears to be the first record 
of the genus in Trinidad, although the closely related 
Oryzomys is represented on the island by several distinct 
forms. 


XLVI.— A new Created Bat (Chserephon). By R. W. 

Hayman, Department of Zoology, British Museum 

(Natural History). 

Among a small collection of mammals—ohiefly bats— 
made recently in N.E. Rhodesia by Mr. D. (Jordon 
Lancaster, and presented by him to the British Museum, 
there occurs a specimen of Chserephon with a long bi- 
coloured crest and a pure white underside, Careful 
comparison with previously described forms shows that 
Mr. Gordon l^ancaster’s specimen belongs to an undescribed 
form, for which I now propose the name 

Chserephon lancaateri, sp. n. 

Type. —B.M. no. 1937.12.8.25, Original number 724. 

skin and skull, collected August 1936 at Lunzi River, 
Lundazi District, Loangwa Valley, N.E. Rhodesia, by 
D. Gordon Lancaster. 

Description. —Closely similar in size to C. ( Lophomops) 
ahortridgei Thomas, slightly larger than C. ( L .) chapini 
Allen. Crest long and bicoloured as in both these forms. 
Body above greyish drab, the hairs paler at the bases 
and slightly paled at the tips, thus producing a not very 
notioeable frosted effect. On the nape the hairs are 
notably paler throughout. The aural crest, rising from 
the back of the deep connecting membrane between the 
ears, is strongly biookrared. The basal third is dark 
brown, the remainder pale buff, muoh as in ahortridgei. 
Its length at the centre is 14-9 mm. A triangular patch 
on the crown, with its apex at the base of the oentre of the 
tuft, is naked, and is entirely oovered by the crest when 
laid flat. On the entire underside every hair is pure 
white from base to tip, including the narrow band along 
the edge of the membrane from humerus to groin. The 
wing-membranes are whitish, in strong contrast with the 
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interfemoral membrane, which is dark greyish brown. 
The membrane connecting humerus and femur is heavily 
spotted, as in C. limbatvs Peters and as described in 
chapini. The skull and teeth present no points of special 
interest. The skull in size and proportions is dose to 
that of typical Chserephon pnmilus. P a is in the tooth- 
row, and there are four lower incisors, the inner pair 
slightly bifid. 

Comparison.—Chserephon lancaeteri differs from chapini 
Allen, from Paradje, N.E. Congo (the first member of the 
genus described with strongly developed crest), in the 
following respects:— chapini is smaller, with a forearm 
of 34 and 37 for type and topotype, against 39 in lan- 
casteri ; skull-length of 15-5 and 16, compared with 
17 in the Rhodesian form ; upper tooth-row 5-4 and 5-8, 
against 6*2. The body-colour of chapini is different, 
being described as pale cinnamon-brown above, fur 
whitish basally and below greyish brown, middle of 
belly whitish. The wing-membranes of chapini and 
lanmsteri appear to be similar in colour. 

C. (L.) crisiatue Allen, from Boma, mouth of the Congo, 
has a short crest (9 mm.), is russet above, dark cinnamon- 
brown below, and has a forearm of 36. 

C. (I.) abse Allen, from Aba, N.E. Congo, has a short 
crest, an entirely different type of inter-aural membrane, 
iH much larger (forearm 43), and is dark brown above and 
below. 

C. (L.) shortridgei Thomas, from Ovamboland, 8.W. 
Africa, is about the same size as lancasteri, but apart 
from the crest is quite distinct in colour. The dorsal 
surfaoe is greyish drab rather heavily frosted by the pale 
hair-tips. There is a marked contrasting band of chestnut 
along the flanks above, between humerus and femur. 
Below it is pale drabby, with a pinkish tinge, only the 
tips of the hairs being a dirty whitish. All the mem¬ 
branes are of a uniform greyish hue without oontrast. 

C. (If.) nigri Hatt, from Bourem, Cerole de Timbouctoo, 
French West Africa, has a short crest (5-5 mm.), is smaller 
(forearm 36 mm.), has brown membranes, and is grey 
above and below. 

C. (I.) Utngi Roberts, from N. Beohuanaland, in size 
is dose to chapini, shortridgei, and the new form, having 
a forearm of 37-5 and upper tooth-row 6*1 mm. The 
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colour above in dusky drab, below lighter, but only white 
along lower part of abdomen and along border of membrane 
below between humerus and femur. Tt has a unicoloured 
short crest. 

Measurements of lancastori (type). —Head and body 
52 mm.; tail 34-8; hind foot 6-3 ; ear 15 mm. height 
from meatus, width 12-5, connecting membrane between 
ears 6 mm. high; length of crest 14-9; forearm 39; 
third metacarpal 38-8, first phalanx 15-7, second phalanx 

15- 7 ; fourth metacarpal 37, first phalanx 12-5, second 
phalanx 8-5. Skull: total length 17 ; condylo-basal length 

16- 7 ; mastoid breadth 9-3 ; zygomatic breadth 9-7 ; 
breadth at m 3 7-4 ; upper tooth-row 6-2 ; greatest depth 
of skull 7 2. 

Notes. —Allen's subgenus Lophomops, for chapini, cris- 
taius , and abte, was based on two characters : (l) the long 
aural crest arising from the back of the connecting mem¬ 
brane between the ears ; (2) the reduction of the lower 
incisors to two. Dealing with the latter character first, 
it is only necessary to point out that Allen, on p. 464, in 
discussing cristatus, states that in the type and topotypes 
certain of the incisors had obviously been shed in life, 
and continues, “in the Lophomops group the lower incisors 
are doubtless normally 2—2.” Allen does not mentiou 
the incisors of his third Bpecies of Lophomops , able. In 
shortridgei there are only two lower inoisors, but they are 
obviously one inner and one outer. In other species of 
Chserephon some of the lower incisors are often found to 
have been shed. 

The second character used (with some diffidence, it is 
true) by Allen for Lophomops, the erectile crest between 
the ears, has already been thoroughly dealt with in detail 
by Braestrup (1933). This author has shown that a orest, 
of greater or lesser length, may be developed at times of 
sexual activity by males of any species of Chserephon , and 
points out that Allen’s subgenus must be given up, a 
course hinted at by Thomas in discussing shortridgei. 
While agreeing with Braestrup that the crest alone, being 
restricted to males at certain seasons, is itself not diagnostic 
in distinguishing forms, I think that when strongly 
developed crests suoh as are found in chapini, shortridgei, 
and lancasteri are associated with other differences in size 
and colour, these forms should be distinguished. Probably 

Awn. do Mag. N. Hist. Ser. 11. Vol. i. 25 
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it will be found, when further collecting has shed more 
light on the distribution of these long-crested forms, 
that they may be linked as races of chapini. Until then, 
in view of the present wide gaps in their known distribu¬ 
tion, it seems best to treat them as species. 1 have much 
pleasure in associating with this Rhodesian form the namo 
of Mr. (Jordon Lancaster, in appreciation of his frequent 
assistance to the Museum. 

Addendum .—Comparison of Allen’s description of abut 
with the types of major Trouessart (type-locality First 
Cataract of the Nile) and emini de Winton (type-locality 
Usambiro, Tanganyika), two species mentioned by Allen 
as having been considered in relation to abac, has been 
made. Allen was misled by de Winton’s inaccurate 
description of the ears of majori and emini as united, into 
believing the central separate lappet of abse to be distinctive. 
Careful examination of the types of majori and emini 
shows that they have, in fact, quite the same central 
lappet, not directly uniting the ears, as Allen described 
and figured. The absence of crest in the type-specimens 
(labelled male in emini, unsexed in major) is no proof 
that such is not found at times, in view of Braestrup’s 
investigation of this character in Chserepkon. But in a 
series of emini collected in Tanganyika in 1919 by 
A. Loveridge are three males, one of which, an old animal, 
as shown by the teeth, has a well-marked brown tuft or 
crest as shown in abae. Younger males are without it. 
In other respects, namely size and colour, the three named 
forms agree well. Braestrup suggested the possibility 
of the three being closely related, and I have little doubt 
that both emini and abas are synonyms of major. 
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XLVII .—French Trichoptem. 

By Martin E. Mosely. 

The recent publication of a catalogue of the French 
Trichoptera or caddis-flies renders it desirable that sub¬ 
sequent captures in that country, if of any importance, 
should be recorded, and so made available should any 
supplement to the catalogue be contemplated. 

Two small collections are noticed in this paper, the one 
made by Mr. A. W. McKenny Hughes in the Central 
Plateau, the Departments covered being Puy-de-Ddme, 
Corrdze, and Dordogne; the other by Mr. B. P. Uvarov 
in the immediate vicinity of Samoens, in Haute Savoie. 

From Dordogne Mr. McKenny Hughes obtained 
examples of a Le.pidostoma which 1 have doubtfully 
determined as fimbrialnm of Ed. Pictet, a new record for 
the Department. 

It is perhaps questionable whether this species should 
not be considered as a mere variety of hirtum. I have been 
unable to trace any difference in the genitalia between 
the two, and the difference in the arrangement and numbers 
of scales on the wings, the character on which the dis¬ 
tinction between the two species has been based, seems 
hardly of sufficient importance to warrant the erection 
of a distinct species. 

Stenophylax spinifer appears to be a new record for the 
Puy-de-D6me, and most of the records for the Dordogne 
are also new, as little previous collecting of Trichoptera 
has been made in the Department. 

Of the collection made by Mr. Uvarov at Samoens the 
most interesting species is undoubtedly a male example 
of Drusus mixtus Piot. This has hitherto been represented 
in the British Museum collection merely by the fragment 
presented by Pictet himself to Curtis, and which is 
useless for the purpose of a comparison. Besides this 
Mr. Uvarov’s collection contains no fewer than four 
species of Bhyacophila. 

Trichoptera collected by Mr. A. W. McKenny Hughes. 

Family Limnophilid.®. 

Dmsue annulatue Steph.—P.-de-D.: Royat, 22. v. 1937. 
Drusus discolor Ramb.—P.-de-D.: Royat, 22. v. 1937. 

25* 
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Hypnotranus picicornis Piet.—P.-de-l).: Royat, 22. v. 1937. 
Limnophilus centralis Curtis.—Correze : Tulle, 21. v. 1937. 
Stenophylax spinifer MeLachl.—P.-de-l).: Royat, 22. v. 
1937. 


Family Serioostomatidac. 

Goira pi lorn Fab.—Dordogne : Eyzies, 19. v. 1937 ; 
Domme, 18. v. 1937; Sarlat.17. v. 1937 ; Lisle, 15. v. 
1937. 

Lepidostoma fimbriatum Ed. Pictet.—Dordogne : Sarlat, 
17. v. 1937; Lisle, 10. v. 1937. 

Micrasema longulum McLaclil.—P.-de-J).: Royat, 22. v. 
1937. 

Micrasema moestvm Hagen.—Dordogne : Brantdmo, 14. 
v. 1937. 

Notidobia ciliaris L.—Dordogne : BrantAme, 14. v. 1937. 
Sericostoma personation Spence.—Dordogne: Lisle. 15. v. 
1937. 

Silo nigricornis Pictet.—Dordogne : Lisle, 15. v. 1937. 
Family Psychomyidas. 

Psychomyia pusilla F.—Dordogne : Eyzies, 19. v. 1937. 
T inodes women L.—Dordogne: Doranie, 18. v. 1937; 
Lisle, 15. v. 1937. 

Family Philorotamidas. 

Chimarrha marginata L.—Dordogne: BrantAmo, 14. v. 
1937. 

Philopotamus montanus Don.—P.-de-l).: Royat, 22. v. 
1937. 

Philopotamus variegatus Scop.—P.-de-D.: Royat 22 v. 
1937. 

Family Rhyacophiudas. 

Rhyacophila septentrionis McLachl.—P.-de-D.: Royat, 
22. v. 1937 ; Dordogne : Domme, 18. v. 1937. 

Trichoptera collected by Mr. B. P. Uvarov at Samoens, 
Haute Savoie, 700 m., viii.-ix. 1937. 

Family Lumnophilidac. 

Drusus mixtus Piot. 

Drums discolor Ramb. 
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Family Sericostomattp.®. 

Micrasema tristellum McLachl. 

Family Odontocerid.®. 

Odontor,erum alhicorne. Scop. 

Family Philopotamid/K. 

Wonnaldio occipitalis Piet. 

Family Rhyacophilid.*. 

Rhyacophila torrentium Piet. 

Rhyacophila proximo McLachl. 

Rhyacophila prtemorsa McLachl. 

Rhyacophila vulgaris Piet. 


XLVIII.— The. Chronology of the Pleistocene. Sea-levels. By 

F. E. Zbunkr, Ph.D., Department of Geoohronology. 

London University Institute of Archaeology. 

A question which plays an important part in all glaciation 
theories is whether an increase of preoipitation, or a 
lowering of temperature, caused the extension of the 
Scandinavian and alpine glaciers. Geological and glacio- 
logical investigations have shown that the nevdes (Firn- 
feMer) of the Alps were not fuller during the Pleistocene 
than they are now. This means that not an increase of 
precipitation, but a lowering of temperature, was the 
original cause of a glaciation, and theories which do not 
agree with these observations can no longer be regarded 
as satisfactory. Furthermore, the well-known Austrian 
meteorologist W. Kftppen (1924), depending on a groat 
number of observations in the Alps and elsewhere, was 
in the position to prove that it is not the cold of the winter, 
but the coolness of the summer, that oauses an increase 
in the volume of ice, and he concluded that periods of 
oool summers (which are favourable to a preservation 
of ioe and Bnowj initiated the glaciations. 

It was from this point of view that the variations of the 
intensity of solar radiation, as calculated by M. Milanko- 
vitoh (1930), were applied to the results of geologists 
bearing on the fluctuations of the climate of Central 
Europe during the Pleistocene, and again it was Kbppen 
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who first realised that Milankovitoh’s curves for the summer 
radiation of 65°, 55°, and 45° N. lat. reproduced correctly 
and in great detail the fluctuations in the extension of ice 
during the Pleistocene (figs. 1, 2, facing p. 404). 

It is, however, important to note that the more the ice 
expanded, the more anticyclonie conditions developed 
over a large portion of Europe (Zeuner, 1937), and many 
of the Atlantic depressions were compelled either to pass 
over the Mediterranean or to move northwards into the 
northern part of the Atlantic where they were liable to 
oause heavy snow-falls over the high ridges of the 
Scandinavian mountains. Thus, the latter experienced 
an increase of precipitation once a glaciation had begun, 
and, though this was a secondary effect, it greatly in¬ 
tensified the glaciation of Scandinavia and Central Europe, 
and contributed decidedly to its extension in space and 
time. 

It is natural that when conditions changed and a period 
of hot summers began the ice did not immediately melt 
away. It lagged behind. The amount of this retardation 
is known only for the last phase of the last glaciation 
(Wiirm 3), when it was about 5000 years (Zeuner, 1935, 
p. 364). It must have been more during the greater 
glacial phases. 

Continuous research of geologists for more than 15 years 
has much advanced our knowledge concerning the 
intensity of the individual glacial phases in Central 
Europe and of their correlation with the minima of summer 
radiation. Using these results and supplementing them 
by his own extensive studies, W. Soergel (1937) has 
recently succeeded in constructing a glaciation curve 
whioh shows the fluctuations in the extension of the 
Scandinavian ice-sheet for Europe between the 11th and 
19th degrees E. long. (fig. 3). It does not matter if one 
agrees or not with Soergel in every detail as to the ex¬ 
tension of the ice-sheets at oertain moments; there is no 
doubt that his curve is a reliable synthesis of what is at 
present known. It shows well how the phases of ice- 
advance, initiated by periods of cool summers, ooalesoe 
to the well-known main glacial periods,». e., Giinz, Mindel, 
Rise, and Wiirm, of which Giinz was decidedly unimportant, 
whilst Mindel and Kiss were the two chief glacial periods. 
It is important to note that the first phase of Wiirm 
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proves to be comparatively independent of the two later 
phases, which, in turn, are more closely connected with 
each other. 

It is not necessary here to go into details or to investi¬ 
gate in which respects conditions in West Europe differed 
from those established for the zone between 11° and 19° E. 
long. For the purpose of the present paper the curve 
offers a sufficiently accurate basis. 

It is a commonly accepted view that the glaciations 
were approximately contemporary over the northern 
hemisphere. This view is confirmed by the radiation 
curves, but one has to make an allowance for the locally 
varying amount of retardation of the ice-recession. This 
retardation, when it was considerable, led to a fusion of 
the remainder of a previous ice-sheet with that of the 
following phase. This phenomenon plays a very im¬ 
portant part; it, for instance, explains also why in the 
Alps where the glaciated area was comparatively small 
(compared with that of the Scandinavian ice-cap) the 
individual phases of each main glaoiation can be separated. 
This is less so in the area of the Scandinavian ice, where, 
however, the phase Wiirm 1 still appears as almost a 
separate glaciation. 

R. A. Daly calculated the volumes of the various ice¬ 
caps of the last glaciation (i. e., Wiirm). He found 
21,600,000 cubic kilometres for the Labrador-Keewatin 
ice-cap of North America. This mass is over four times 
as large as the volume of the Scandinavian cap (0 million 
cubic kilometres approximately). It is obvious from 
these figures that the retardation of the recession must 
have been considerably greater for the Labrador-Keewatin 
cap than it was for the Scandinavian cap, so that a 
very large quantity of ioe dating from the radiation 
phase Wiirm 1 must have survived the interstadial 
Wiirm 1/Wiirm 2 in North America. 

Daly, as well as most other Pleistocene geologists, is 
convinced that the fluctuations of the sea-level during 
the Pleistocene largely depend on the absorption of water 
in the ioe-oaps of the respective glacial phases (Daly’s 
“ glacial control theory ”). If it were possible to deter¬ 
mine the changes in the total volume of ice for the whole 
earth one at the same time would obtain the fluctuations 
of sea-level as far as they depend on changes in the 
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volume of ioe accumulated. Moreover, there being no 
retardation between the absorption of water in the ice¬ 
caps and the adjustment of sea-level, the stages of the 
latter could be dated in relation to glaciations as well 
as in years by means of the radiation curves. 

We are still far from being able to do this accurately. 
Nevertheless, a first attempt at approximation is under¬ 
taken in the following lines, not because the author 
considers the subject as sufficiently advanced for an 
extensive treatment but in order to show (1) that at 
least the fluctuations of sea-level in the Mediterranean 
are in complete agreement with the detailed chronology 
of the European Pleistocene, and (2) that it is possible 
to bring the eustatic movements into relation with the 
fluctuations of solar radiation, so that, one day, one might 
be able to date Pleistocene sea-levels relatively, as well 
as approximately in years, over the whole earth. This is, 
of course, merely a chance, but it has to be admitted 
that A. 0. Blanc's recent investigations on the fluctuations 
of sea-level and climate in Italy have yielded results which, 
even in details, confirm completely and in a most sur¬ 
prising way the applicability of the radiation curves to the 
Mediterranean area. 

Had there been glacial periods in Europe only, Soergel’s 
glaciation curve, whose amplitudes are directly related 
to the volumes of ice, could almost be taken as the ourve 
for the fluctuations of the sea-level, with the same distribu¬ 
tion of maxima and minima, though with amplitudes 
modified owing to the fact that the extension is given 
as a linear measure in Soergel’s ourve, whilst the volume 
of absorbed water is a cubic measure. 

The North American and the Antarctic glaciation areas 
are the two others of importance that have to be con¬ 
sidered. Of these, the North American one experienced 
the same fluctuations of solar radiation as did the 
Scandinavian centre, and radiation maxima and minims' 
were contemporaneous for the same degree of latitude 
in Scandinavia and North America respectively. It has, 
however, been said above that the effect of retardation 
was much greater in North Amerioa than in Europe, and, 
although its actual values are not known, it is justifiable 
to argue that this retardation of melting in North Amarinn. 
considerably slowed down the return of the water to the 
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ooean. The interstadial oscillation Wiirm 1/Wiirm 2, 
therefore, will not have caused the sea-level to return 
to a very high mark. A similar, though slight, oscillation 
is probable for the interstadial Wiirm 2/Wiirm 3, but 
generally the sea-level was low throughout the Wiirmian 
and probably lowest during its first phase, the corre¬ 
sponding radiation minimum being the strongest. 

The duplication of the minima of solar radiation during 
both the Mindel and Riss periods did not find its expres¬ 
sion in individualised great advances and retreats of the 
Scandinavian ice-caps ; they merely appear as oscillations 
of the ice-margin. In both cases the second oscillation 
was the stronger. The short-timed interstadials Mindel 1/ 
Mindel 2 and Riss l/Riss 2, respectively, thus need not 
have much affected the ocean level, and if they did so 
to any appreciable amount it was for a short time only. 

Whilst the Riss and Mindel were distinctly periods of 
very low sea-levels, the phases of (liinz were rather weak 
and short, and they need not have absorbed great quanti¬ 
ties of ocean water. This is amply confirmed by geological 
and palaeontological evidence, and agrees with the intensity 
of the corresponding radiation minima. 

Before considering the high sea-levels, for which, 
naturally, evidence is more easily available than for the 
low ones, a complication has to be introduced. It is the 
possible effect on the height of the sea-level of the 
glaciations of the southern hemisphere. Fortunately, 
there are Borne data on which an estimate of this influence 
can be based. 

The present volume of the Antarctic ice-cap * is, if one 
accepts W. B. Wright’s figures (1937, p. 413) as a basis 
for calculation, approximately 12 million cubic kilometres. 
According to Daly (1935, p. 46) the excess over the present 
volume of ioe, accumulated in the Antarctic ice-cap during 
the last glaciation, was approximately 4 million cubic 
kilometres, which is equivalent to one-third of the present 
volume. If one constructs from Milartkovitch’s figures 
(1930) the curve of summer radiation for 75° S. lat. (fig. 4, 
facing p. 404) it becomes apparent that the first phase of the 
last glaciation was the most intense of all glacial phases 
on the Antarctic continent, so that it seems likely that 

* The other glaciated areas of the southern hemisphere aro small 
enough to be neglected in this connection, 
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at no time of the Pleistocene the excess of ice was more 
than one-third of the present volume. 

A further interesting feature of this curve is that, 
in the. average, summer radiation was less than now in 
Antarctica during the last 600,000 years and that phases 
of a summer radiation stronger than at present had 
mostly small maxima and totalled only 177,000 years 
out of the 600,000 years of the Pleistocene. These periods 
of warm summers were equally distributed over the whole 
Pleistocene ; there were not less than 17, each averaging 
about 10,000 years and none of them longer than 15,000 
years. With these figures has to be compared the average 
duration of the phases with summer radiation less than 
at present, which is 24,000 years. These phases differ 
little in intensity. In other words, 17 long periods of 
strong minima of summer radiation alternated with 
17 short periods of weak maxima in Antarctica. 

Combining this with the result concerning the amount 
of Antarctic ice during the last glaciation one arrives at 
the conclusion that the Antarctic ioe-cap persisted through¬ 
out the whole Pleistooene and that the increase in the 
volume of ice, as compared with present conditions, is not 
likely to ever have exceeded one-third of the present 
volume. 

On the other hand, it has to be admitted that a few 
Antarctic interstadials had, according to the radiation 
curve, sufficiently warm summers to carry melting beyond 
the present state. In view of the shortness of these 
periods, however, and of their comparatively slight 
intensity, their effect, will largely have been compensated 
by the retardation phenomenon, and if one admits that, 
in addition to the 4 million cubic kilometres melted since 
the last glaciation, another 2 million might occasionally 
have returned to the ocean, suoh figure would in my 
opinion amply cover the effect of even the warmest 
Antarctic interstadials. 

Thus, one arrives at the following figures for the 
changes in the volume of the Antarctic ioe-cap during the 
Pleistooene- 

Approximate minimum volume . 10 million cubic kilometre*. 

Present volume ... 12 „ M ff 

Approximate maximum volume. }0 M M ># 

Variability . 6 „ „ 
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At any phase of the Pleiatooene not more than 6 million 
cubic kilometres of ice (water) are likely to have returned 
to the ocean from Antarctica. In his ‘ ('hanging World 
of the Ice-age,’ R. A. Daly has given the latest figures 
for the dimensions of the various Pleistocene ice-oaps. 
In North America, Europe, and Siberia, 30 million cubic 
kilometres of ice have vanished since the last glaciation, 
and 35 million cubic kilometres since the maximum glacia¬ 
tion *. These figures have to bo compared with the 4 million 
cubic kilometres of Antarctic deglaciation since the last 
glaciation and with f> million cubic kilometres as the 
possible maximum amount. 

It clearly follows from these figures that the contribu¬ 
tion of Antarctica to the Ploistoeeno custatic fluctuations 
of sea-level was much smaller than one would expect, 
being only between 13-17 per cent. 

This figure explains why the Pleistocene sea-levels 
appear to be related to the glacial phases of the northern 
hemisphere only. Indeed, considering the Pleistocene 
sea-levels of the Mediterranean, one is justified in com¬ 
paring them directly with the fluctuations of the volume 
of water absorbed by the ice-caps of the northern hemi 
sphere. 

It was shown above that Koergel’s glaciation curve, 
though established for a restricted area and though dis¬ 
putable in oertain details, roughly shows the relative 
volumes of the succeeding Scandinavian ice-caps. The 
generalization has already been carried out above for 
the cold phases and low sea-levels. It now remains to 
find out at which times the sea-level could have been 
higher than now. Going backwards from the present, 
the first period of complete deglaciation was that of the 
interglacial Riss/Wiirm, whioh, according to Soergel, 
appears to have been short. It is, however, possible 
that he overestimated the importance of the cool phase 
Pre-Wiirm (now called Riss 3 by Soergel) and that the 
interglacial Rws/Wtirm has to be subdivided into an 
earlier cool-temperate phase, a short cold oscillation 
(*.e.,Pre-Wtirm), and a final phase with very warm summers 
and complete deglaoiation. It is mainly to the latter 
that latest high sea-level would correspond. 

* There is reason to believe that this estimate is too small. Compare 
explanation of fig. 6 on p. 404, 
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Going further back into the past, there is the “ Great 
Interglaoial ” between Mindel and Riss, during which— 
all Pleistocene geologists agree in this point—complete 
deglaciation occurred on the northern hemisphere, 
probably resulting in a sea-level higher than now. This 
interglacial was much longer than the Riss/Wiirm, and 
already in 1929 Soergel was able to show that at least, 
one cool osoillation occurred during this interglacial, 
a phase which he now links up with the Mindel glaoiation, 
though he still calls it Pre-Riss. It matters little with 
which radiation minimum this phase has to be connected, 
but the marine deposits of the Great Interglacial should 
show corresponding oscillations of level as well as faunal 
evidence for an occasionally cooler climate (which, indeed, 
it does, as will be seen below). The high sea-level of the 
Great Interglacial must have persisted much longer than 
that of the Riss/Wiirm. 

Preceding the Mindel glaciation with its subphases, 
another period of more or less complete deglaciation 
and therefore of a high sea-level has to be postulated. 
This period, in turn, was preceded by the phases of Giinz, 
which, however, were not intense. One, therefore, may 
assume that they merely produced more or less consider¬ 
able fluctuations of a generally high sea-level, and 
occasional changes in the marine fauna. The earliest 
stages of this high sea-level phase merge with the tran¬ 
sitional Plio-Pleistocene beds. 

The preceding lines contain a theoretical deduction 
of the probable fluctuations of sea-level, based on the 
theory of glacial control and on the curve of solar radia¬ 
tion. It is graphically treated in the accompanying 
sea-level curve (fig. 6), which was developed only from the 
observations on the relative extension of the ice-sheets, 
the values for which were transferred into units of ice- 
volume. It has to be emphasised that this curve does 
not include any evidence or observations concerning 
the heights of Mediterranean or any other sea-levels, 
though it has to be admitted that it agrees exceedingly 
well with the known facts. To readers who are little 
acquainted with the great amount of knowledge concerning 
the glacial phases that has been accumulated in conti¬ 
nental Europe during the last two decades, and to whom 
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the theory of Pleistocene olimatio fluctuations originally 
established by Ktippen and Milankovitch is not known, 
this deduction may seem to be somewhat speculative— 
which, however, it is not. 

This is evidenced by the table (pp. 398-399) that sum¬ 
marises the above theoretical results and compares them 
with the fluctuations of sea-level which have been actually 
observed in the Mediterranean. 

Tho three left columns of this table show the main 
divisions of the Pleistocene, their subphases as they are 
observed in districts where detailed stratigraphical 
sections are preserved (chiefly the periglacial area), and the 
age in yoars of the minima of summer radiation which 
initiated the cold phases. As an allowance for tho effect 
of retardation, a deduction of at least 5000 years has to 
be made from each of these figures in order to arrive at 
a more accurate date for the maximum of the corresponding 
glacial phase (Zeuner, 1935). It would be a mistake if 
these figures were taken as too definite, though they cannot 
be far from the actual dates. 

The fourth column summarises what was explained 
above, namely, the changes in the sea-level that one 
theoretically would expect to find, basing on the available 
evidence of the extension of the various ice-sheets and 
on the fluctuations of solar radiation. 

The fifth column contains the proved fluctuations of 
sea-level in the Mediterranean. Our knowledge bearing 
on this matter has greatly increased since Dr. A. C. Blanc 
took up the study of the coastal plains of middle Italy 
some years ago, and it was of the greatest value to me that 
I recently had the opportunity of visiting most of the 
important sections under his personal guidance. His 
results * supplement Gignoux’s earlier studies, particu¬ 
larly as to the later phases. The chief results of these 
two authors are as follows (Gignoux, 1913; A. 0. Blanc, 
1936, 1937 b ):— 

(1) Three oyoles of marine transgressions and high 
levels have to be distinguished : Calabrian, Sicilian, and 
Tyrrhenian. These are the obvious equivalents of the 
three high-level phases postulated in the present paper 


* Botanical work by £. Tongiorgi, 1030, 1037. 
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187,500 Very low. Coast-line low. (? Cool-temperate.) (TabunEc, Erf). 
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on theoretical grounds. They are separated from each 
other by regressions and phases of a very low sea-level. 
According to Gignoux, the Calabrian seems to have 
developed continuously from the Pliocene, and the first 
great recession did not take place until after the Calabrian. 
The fauna of the Calabrian is characterised by the presence 
of certain boreal forms, such as Cyprina islandica (Gignoux, 
1913, pp. 596-602), and this, as well as the continuity 
of the Upper Pliocene into the Calabrian, agrees well 
with the conditions expected for the pre-Mindelian 
Pleistocene: A high-level period with intercalations 
of cool phases (evidenced by cool elements in the fauna), 
which are the equivalent of the Gimzian phases of the 
North. Short oscillations of the sea-level are probable 
for this period, but have not yet been properly 
studied. 

(2) The Sicilian follows the Calabrian as an entirely 
independent cycle. Since the latest cycle, the Tyrrhenian, 
is doubtless the equivalent of the interglacial Riss/Wtirm, 
the Sicilian must correspond to the only remaining long 
period of recession. /. e., the interglacial Mindel/Riss. 
The fauna of the Sicilian deposits, too, contains cold 
elements apart from the majority of ordinary Mediter¬ 
ranean forms (Gignoux, 1913, pp. 602-605). This observa¬ 
tion, somewhat puzzling at a first glance, finds a reasonable 
explanation in the above-mentioned presenoe during this 
interglacial of one or more cool oscillations (such as Pre- 
Riss, for instance). Moreover, oscillations of the sea-level 
during the Sicilian are highly probable so that Blanc, 
in his paper on the relations between the Caspian, the 
Black Sea, and the Mediterranean, speaks of Sicilian 
transgressions and inter-Sicilian regressions. Thus, the 
Sicilian osoillations and the fauna of this period are in 
good accord with the present writer’s deductions from the 
radiation curves. 

(3) According to Blanc, the Tyrrhenian also can be 
subdivided into two phases separated by a slight regression. 
I do not know if this oscillation was caused or not by the 
cool phase Pre-Wurm, though it is possible. The Tyr¬ 
rhenian is characterised by a fauna which is distinctly 
warmer than that of the present Mediterranean. This 
is a very interesting feature, sinoe it agrees completely 
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with findings made elsewhere and bearing on the climate 
of the interglaoial Riss/Wiirm. This interglacial left 
traces of a climate with very warm and dry summers 
in the loess districts of North France and West (Germany, 
where on the Older Loess the argile. rouge was formed 
as a weathering soil under sub-Mediterranean conditions. 
Further evidence for warm summers during this time is 
provided, forinstance, by the flora of the famous Mousterian 
site of Ehringsdorf near Weimar, ('entral Germany, where 
Jvglans regia and other plants requiring hot summers 
were able to grow. All this is remarkably confirmed 
by the curves of summer radiation, which, for 65°, 55", 
and 45° N. lat., have never since reached the amounts 
characterising the time between Pre-Wiirm and Wiirm 1 
(compare tables in Milankovitch, 1930). Thus, climatic 
evidence strongly supports the correlation of the Tyr¬ 
rhenian with the interglacial Riss/Wiirm, especially with 
its later part (Pre-Wurm-Wiirm 1). 

(4) Concerning post-Tyrrhenian times, A. 0. Blanc 
writes (1937a, translated from Italian): “Whilst the 
Tyrrhenian, with its strand-line higher than the present 
one and with its warm water inhabited by mollusks of 
Senegalese provenance, appears in all probability to be 
attributed to an interglacial, the post-Tyrrhenian re¬ 
gression and the Flandrian * transgression represent, 
according to the proposed interpretation, one three-fold 
glacial period. This period is characterised by a first 
cold phase of an essentially oceanic character, during 
which the maximum accumulation of glaciers would have 
been attained (maximum relative to this glacial period), 
and therefore the maximum value of the corresponding 
marine regression also (oiroa -100 ms.). A first temperate 
oaoillation would have determined the beginning of the 
melting of the glaciers and therefore the beginning of the 
epiglacial marine transgression. A new cold phase 
intervened when the Flandrian strand-line had already 
attained the height of—50 ms. It indicates the maximum 
cold and a distinctly continental character of the climate. 
A strand-line of about —80 to —12 ms. corresponds to a 
second temperate oscillation. There follows a third 

* Unlike Dubois, Blow* include* in the term “ Flandrian ” the whole 
unmemion after the maximum regression. (Present author’s note.) 

Ann. A Mag. N. Hist. Ser. 11. Vol. i. 26 
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moderately oceanic cold phase * which then passes into 
the temperate conditions of protohistorio times.” 

A comparison of this summary of Blanc’s work in the 
Bassa Versilia and the Agro Pontino with the sea-level- 
ourve (fig. 5) shows how well observations and theory 
agree. The three low-level phases of the Wtirmian are 
the equivalents of the three terrestrial or freshwater 
phases in Blanc’s sequence, and his two marine ingressions 
correspond to the oscillations Wiirm 1/Wiirm 2 and 
Wiirm2 /Wiirm 3. The latter had a mild climate, com¬ 
paratively much milder than interstadials were in the 
North of Europe. This was due to the low latitude 
of these Italian districts. It is further characteristic 
that the first phase of Wiirm produced a humid and cool 
climate in Middle Italy, whilst the second had a more 
continental type of climate. It will be shown elsewhere f 
that these differences harmonise with the relative intensity 
and duration of the cold phases and that they are partly 
due to the glacials in the north and the pluvials in the 
Mediterranean not being entirely contemporary. The 
olimatic fluctuations, however, are outside the main 
scope of this paper ; it suffices to mention her© that they 
are in excellent accord with the radiation curves for the 
respective degrees of latitude, not only in Italy, but 
as far as Palestine, which, for this reason, has been 
added to the table on pp. 398-399 on the evidence of 
Miss Bate’s painstaking palaeontological studies (Oarrod 
and Bate, 1937). 

The comparison, contained in the present paper, of the 
actual conditions observed in the Mediterranean, with 
those postulated on the basis of the “ glacial control 
theory ’’ and of the curves of solar radiation, shows 

(1) why there are only three main cycles of marine 
transgression in the Mediterranean; 

(2) that the observable olimatic phases and changes 
of sea-level in the Mediterranean agree completely with 

* There is evidence in the Agro Pontino that this phase was connected 
with a drop of the sea-level. Near Sabaudia, the dune-sands containing 
Upper Palaeolithic, are directed by valley* which must have been 
cut during a low-level phase corresponding to Wiirm 3. They are now 
drowned and form a rias-eoaat-iine. A strip of dunes has been built 
up in sub-Recent and Recent times, and now separates lagoon-like 
lakes with the ri as-valleys from the open sea. Bee also map m Blanc, 
1930, p. 139. (Present author's note.) 

f Preliminary discussion in Zeuner (1939). 
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the fluctuation** postulated on the basis of the curves of 
solar radiation. 

Although I am fully aware of the great difficulties in 
the way of a general application of the radiation curves 
to Pleistocene stratigraphy, 1 cannot help seeing in this 
surprising agreement of the conditions in the Mediter¬ 
ranean with the changes in the radiation of the sun. 
another important justification of this chronological 
method. Moreover, it seems to mo that, here, another 
way is being opened for research bearing on the general 
changes of sea-level over the earth, their connection with 
climatic fluctuations, and, ultimately, their approximate 
dating in years. 
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Explanation op Flos. 1-5. 

Curves showing climatic and eustatic fluctuations during the i’loisto- 

cone. All ounces on the same time-scale, counting in thousand years 

before 1800 a.d. 

Fig. 1.—Curve demonstrating the duration of the interglacials according 
to A. Penck (1909). The lengths of the intervals are based on 
observations of weathering and deposition, and on an estimate 
for the length of the post-Wurmian time of at least 20,000 years. 
Note the remarkable agreement of this curve with the astronomical 
curve, fig. 2. 

Fig. 2.— Curve showing the fluctuations of solar radiation received by 
the earth from the Sun during the summer half of the year, for 
65 w North lat. Instead of the amount of radiation its equivalent 
is given in the form of an imaginary alteration of the geographical 
latitude. After Milankovitch (1980), who constructed this curve 
from the astronomical fluctuations of the inequalities of the earth's 
orbit. 

Fig. 3.—Glaciation curve for the area between 11° and 19° East long., 
after Soergel (1937). It shows the fluctuations in the southward 
extension of the Scandinavian ioe-sheet in the indicated sector, 
and is based, for the major phases on observed facts, and for the 
intervals between the major phases on deduction from the relative 
intensity of the perigiacial climate. The intensity of the minor 
phases might, therefore, be exaggerated in some cases. The radia¬ 
tion curve (flg. 2) was used as a time-scale, with an allowance of 
about 5000 years for retardation. This amount is, probably, 
too small for glacial phases larger than WUrra 3. 

Fig. 4.—Curve showing the fluctuations of solar radiation received 
by the earth from the Bun during the summer half of the year, 
for 75° South lat, (Antarctica). The amount of radiation is given 
in canonic units which have a fixed relation to the solar constant. 
Note that the minima were nearly but not quite contemporary 
with those on the northern hemisphere, that they were more equal 
than those which caused the glaciations of the northern hemisphere, 
and that the minimum corresponding to northern Wton 1 was the 
strongest of all. Curve constructed from figures contained m 
Milankovitch (1930), table 15. 

Fig. 5.—This curve shows the theoretical changes of sea-level for the Medi - 
terranean (and also for the whole earth) under the assumption that 
the glacial phases of Europe and North America were contemporary. 
The possible influence of the Antarctic glaciation (never mere than 
about 15 per oent. of the earth’s total) is not accounted for, nor is 
the retardation of the North American ice-ceps (which must have 
slowed down the transgressions after low-level phases). The 
curve is farther inaccurate in the heights of the high-level phases, 
which schematically are assumed to have been the same (Sicilian 
and Calabrian levels were in reality higher than Tyrrhenian), 
The low-level oscillations are given in relative volumes of absorbed 
water, calculations having been baaed on our knowledge of the 
varying extension of the Scandinavian ice-cap. Time-scale and 
positions of the respective phases are derived from the radiation 
curve, and a retardation of about 5000 years has been applied to the 
minima throughout. 

The curve thus shows the oscillations in the volume of water 
absorbed by the ice-caps and their approximate position in time. 
In spite of the many unavoidable simpl& s tions it is of great value, 
since it shows how the sea-level would approximately have oscillated 
if the glacial control theory is true. It is importimt to note that 
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no evidence whatsoever concerning the ohecriwi heights of sea*tevef 
has been embodied in the curve. 

Nevertheless, the curve, in fact, agrees excellently with the 
observations made in the Mediterranean, Borne of the uames 
of the Mediterranean phases have been inserted (the Flandrian 
defined as by A. C. Blanc). The part of the curve from the 
Tyrrhenian transgression to tho prosent agrees in every detail 
with the known facts. Owing to its character as a volume-curve, 
the minima of tho two strongest glaciations (Mindel and Hiss) 
arc very much greater than in tho curve which shows the linear 
southward extension of the ice-sheets only (compare fig. 3). Kiss 2 
and Mindel 2 are assumed to have absorbed about the same volume 
of water. 

Jt is particularly striking that during Mindel 2 and Kiss 2 the 
soa-levof would have dropped almost by twice the amount of Wurrn 1, 
A. C. Blanc claims 100 ms. for the lowering during Wiirm l, so 
that about 200 ms. would result for the lowering during Kiss as 
well as Mindol. This amoimt was already postulated by M. Boulo 
on tho evidence of tho submarine shelf in the Mediterranean. 
If it is correct, it would mean that during the maximum glaciations 
about, twice os much water was absorbed in the ice-caps than during 
the Wurrnian, and the estimates for the maximum glaciations 
made by Daly and others arc too small. 

A drop of 200 ms. would have allowed faunas of post-Gtinzian 
age (evolutionary level of Forest. Bed, Upper Val d’Arno, but not 
higher than Manor and Mosbach) to spread as far as Malta, and 
it is, for instance, possible that a form of Elephas closely related to 
E. meridwnalis or earliest E. anUquus was ablo in Mindel times to 
reach Malta, wliere it devoloped into the dwarfed E. falconer* Busk, 
during the subsequent period of isolation. 


LXIX.—Hispinen aus dem BriHachen Museum. —II. Teil. 
72. Beitrag zu Kennlnia der Hispinen ( Coleoptera , 
Cfarysomelidse). Von Ekioh Ukmann, Stollberg-Erz- 
gebixge. 

Dab Britische Museum iibergab mir ein umfangreiohes 
i/wpinew-Material aus alien Teilen der Welt zur Be- 
arbeitung. Die Ergebnisse meiner Studien habe ieh in 
diesem Beitrag niedergelegt. Paratypen der neuen Arten 
und zahlreiohes anderes Material wurden mir in zuvor- 
kommendster Weise iiberlassen. 

Verzeiehnis meiner in den folgenden 
Seiten citierten Beitr&ge. 

20. Fol. Zool, Hydr. Riga, 1,1930, pp. 209-256. 

Hispinen aus Costa-Rioa u.s.w. 

21. Deutsche Ent. Zeitschr. 1980 (31), pp. 161-175. 
Hispinen des Zool. Staatsipstitutes u.s.w. Hamburg. 
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40. Fol. Zool. Hydr. Riga, 5, 1933, pp. 56-77. 

Neues uber philippinische Hispinen. 

45. Rev. Zool. Bot. Afr. 28, 1936, pp. 432-452. 

Hispinen aus dem Kongogebiet. 

48. Arb. phys. ang. Ent. Berl.-Dahlem, 1, 1934, pp. 272- 
277, 2 Tfl. 

Hispinen-Minen aus Costa-Rica. 

57. Rov. Ent. Rio, 6, 1936, pp. 109-117. 

Amerikanische Hispinen. I1T. Die Gattung Cephalo- 
lia Chevr. 

69. Arb. morph, tax. Ent. Berl.-Dahlem, 3, 1936, pp. 123— 
125. 

Hispinen von der lnsel Ukerewe im Viktoria—See 
(Ostafrika). 

64. Mitt. zool. Mus. Berl. 22. 1937, pp. 198-213. 
Americanische Hispinen u.s.w. I. Subf. Amplipal- 

pini und < Jattung Scelmnopla Ohevr. 

65. Rev. Ent. Rio, 6, 1936, pp. 481-485. 

Schliissel der mir bekannten Cephalolia- Arten. 

67. Entom. Blatter, 33, 1937, pp. 336, 337. 

Uebersioht iiber die ersten Gattungen der Uroplatini, 

Neue Gattung: Phidodontina. 

Neue Arten : 1. Cepkalolia chimbnana. Ecuador. 

2. - marshalli. Ecuador. 

3. - apicenoteta. Brasilien. 

4. Scelcenopla bahiana (fig. 1), Brasilien. 

5. Stethiepa rudgeana (fig. 2). Brasilien. 

6. Uroplata denticulate (fig. 3). Brasilien. 

7. Octhispa epitzi. Brasilien. 

8. Leptispa rugifrone. Rhodesia. 

9. Phidodontina gedyei. Kenya. 

10. Oonophora bryanti. Borneo. 

11. DactyUepa marshalli. Borneo. 

Amebika. 

1. Homaliapa nevermanni Uh. ab. (20, p. 212). Diese 
belanglose Aberration aus Ecuador untersoheidet sioh von 
der Nominatform aus Costa-Rica nur durch die Farbung 
der Decken ; bei der Nominatform ist die knappe hintere 
Deckenhalfte schwarzblau, bei der Aberration dagegen 
drei Viertel, Unterseite nebst Beinen gefarbt wie bei 
der Nominatform. 
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1 $ : Hinterrand des letzten Stemites ausgerandet. 

9 : Dieser Hinterrand abgerondet. 

J cJ, 2 ?, Ecuador : CachaM, low c., xi. 1896 (Rosenberg). 

Das Vorkommen dieser mittelamerikanischen Art in 
Ecuador ist reeht bemerkenswert und hat in der Ver- 
breitung der Amplipalpa marginata Ws. aus Bolivia in 
Costa-Rica eine Parallele. Die A. marginata koramt naoh 
einer briefliehen Mitteilung des Herrn Nevermann an 
Palmen ira Urwald zusammen mit der Gassidine Calypto- 
cephala gerstitckeri Boh. vor, der sie zum Verwechseln 
ahnlich ist. 

2. Demofhisjxt rlermonti Pits i Mel. ex-ent.. 63, p. 2-, 
gehOrt in meinem Schliissel 64, p. 203, neben rayennensis 
Pic. 1, Brasilien : Rio. 

3. Cephalolia daguana Uh. 2 $, Columbia : Rio Dagua, 
1 (J, 1 9i Columbia : Bucnava (Rosenberg). 

3 a. Aberration. 1 J, 2 9- Ecuador : Cachabe, low e., 
i. 1897. Halsschild-Rtinder schmal gelbbraun, auf den 
Deoken ein keilformiger Fleck und die Deckenspitze 
gelbbraun. 

4. Cephalolia applicata Pic, Mel. ex-ent. 38, 1923, p. 9. 

1 <£, 19, Ecuador : Cachabe, low e., xi. 96 (Rosenberg). 

$ : Letzten Stemit in der Mitte ausgerandet. 1. Fiih- 

Jerglied zur Spitze verdickt, 2. mit abgerundeter Eoke, 
3. deutlioh dreieckig erweitert, vom schief abgesohnitten. 

9: Letztes Stemit in der Mitte sohwach vorgezogen, 
beiderseits sohwach ausgerandet. 1. Fuhlerglied schlan- 
ker, 3. Glied mit spitzer Vordereoke. 

In meinem Schliissel der Cephalolia- Arten in 66, p. 484 
neben nubila Ws. zu stellen. 

Aberrationen : Die schwarze Farbung dehnt sich longs 
der Naht aus, sodass die helle Querbinde in 2 langliche 
Flecke zerfallt. Vielleioht ist applicata nur eine Aberra¬ 
tion von nubila, die dunkle Halssohild-Mittelbinde dieser 
Art fehlt applicata. 

5. Cephalolia nubila Ws. 1, <?, 1 9, Eouador: Above 
Chimbo, 3000', viii. 97 (Rosenberg). Geschlechter wie bei 
applicata. Weise’s Holotypus (67, p. 110) stammt 
ebendaher. 
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6. Cephalolia rosenbergi Ws. Allotypus cJ. Die mir 
vorliegenden 3 Stiick (2 <j\ 1 $) diirften aus derselben 
Atubeute stammen, aus der Weise die Art beschrieb 
(Arch. Natg. 1905, 1, p. 55). Sie soheinen entweder einer 
hellen Aberration anzugehOren oder sind unausgefiirbt. 
Die von Weise angegebene schwarze Zeichnung auf den 
Decken fehll und ist nur durch eine schwache, dunkle 
Braunung ersetzt, die sohwarzo Mittelbinde des Hals- 
schildes bei deni ? nur nooh an der Basis, vom nur ein 
sohraaler Stnch. Die von WoiBe erwahnten Langsfurchen 
auf dem Kopfe sind nicht vorhanden, wahrscheinlich sind 
sie bei dem einzigen Stiick, dem Holotypus $, das Weise 
vorlag, nur individuell so gut ausgebildet. Stim mit 
mattem Fleck neben dem Auge. Das bisher unbekannte 
$ hat dieselbe Ftihlerbiidung wie das Letztes Stemit 
an der Spitze seicht ausgerandet. 

In meinem Hchltissel der Cephalolia - Arten (65. p. 484) 
kommt rosenbergi neben nubila zu stehen. 

3, Ecuador: Above Ohimbo, 3000', viii. 1897 (Rosen¬ 
berg). 

Eine ganz ahnliche Art liegt mir noch in 2 $ aus Colum¬ 
bia : Bonaventura (Rosenberg) vor, bei der aber das 4. 
Fiihlerglied einfaoh ist. 

7. Cephalolia chimboana, sp. n. Subdepressa, nitidula, 
ilavo-testacea, articulis ultimis antennarum infuscatis.— 
Prothoraoe transverso, subdepresso, sparse punctato, 
punctis evanescentibuB, lateribus antioe divergentibus, 
angulis anticis productis, late rotundatis ; elytris tenuiter 
punctato-seriatis, punctis infuscatis, striis non sulcatis, 
interstitiis planis.—6'5 mm. 

cJ : Stemito ultimo valde emarginato. 

$ : Stemito ultimo rotundato. 

Von den einfarbig gelbbraunen Cephalolia- Arten durch 
die glatten Decken untersohieden, die nur sehr fein 
punktiert-gestreift sind und auf denen die Punktreihen 
nicht vertieft sind, sodass also Punktreihen und Zwi- 
sohenraume gleioh hooh liegen. Der rotbraunen C. inter- 
slitialis Ws., von der ioh einen Paratypus habe, recht 
ahnlich, aber das 1. Fiihlerglied nicht mit voxgezogener 
Ausseneoke, sondera einfaoh und die Seiten des Hals- 
schildes nicht parallel, sondem naeh vom divergent,—Hell 
gelbbraun, die 4 oder 5 letzten Ftihlerglieder angedunkelt, 
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Spitze des letzten hell, auf den Decken der Umkreis der 
Punkte dunkel.—Stim glatt, tiusserst fein erloschen 
punktiert, zwisehen den Augen Htumpf gekielt. Fiihler 
von der Breitseite: (Hied 1 gestreokt, 2 etwas kiirzer, 
3 so lang wie 1,4=5, jedes so lang wie 3, 6-10 leicht quer, 
nntereinander wenig verschieden, 11 langer als breit, an 
der Spitze abgerundet.—Halsschild quer, nach vom 
verbreitert, mit breit, abgerundeten und vorgezogenen 
Vordereoken, mit leistenartigem Seitenrand, flach gewOlbt, 
mit aehr zerstreuten, sehr flachen Punkten, ohne doppelte 
Punktierung.—Sehildehen verrundet-funfeckig.—Deoken 
parallel, an der Spitze gemeinsam abgerundet, Seiten¬ 
rand fein gerandet, kaum abgesetzt, Schultern nur sehr 
wenig hervortretend, die sehr feinen Punktreihen mit 
den dunkel umrahmten Punkten bis zur Spitze deutlich, 
Zwisohenraume unpunktiert. bei interstitialis fein punk¬ 
tiert. 

cJ: I^etztes Sternit tief und breit ausgerandet. ?: 
Dieses abgerundet. 

1 c?, 2 $, Ecuador : Chimbo (Rosenberg). 1 Ecuador : 
Caohabd, low c., xii. 96 (id.). Holotypus <J, Allotypus ; 
?, beide vom Chimbo. 

8. CephaloUa unci,via Pic (Mel. ex-ent. 1923, 38, p. 8). 
3^, 1 $, Ecuador : Oachabd, low c., 1896 (Rosenberg). 

$ : Letztes Sternit tief ausgeschnitten 4 5 mm. 9 : 
Dieses schwach doppelbuohtig. 5 mm. Nach einem von 
Weise benannten Stuck der coll. Kraatz im Deutschen 
Entomologischen lnstitut Berlin-Dahlem aus Columbia; 
neben affinis Baly und interstitialis Ws. wegen des vom 
nach aussen erweiterten 1. Ftihlergliedes zu stellen. 

9. CephaloUa, marshalli, sp. n. Oblonga, nitida, flava, 
vertice medio, vitta mediana prothoracis, scuto, macula 
ovali soutellari in tertio basali elytrorum nigris, antennis 
davo-testaceis, subtus lateribus stemi nigris.—Fronte 
impunotata; prothoraoe sparse et irregulariter punotato, 
transverso, rectangulari, angulis antiois rotundatis, 
prominentibus ; elytris regulariter et tenniter punctato- 
striatis, punctis infusoatis, striis non sulcatis, inter- 
fltitiis planis. 6 5 mm. 

: Stemito ultimo emarginato ; $ : illo rotundato. 
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Der C. eequitete Uh. (20, p. 223, fig. 1) durch parallel - 
seitige (Jestalt ahnlieh, aber grosser und sohmaler.— 
Glanzend, gelb, Fiililer gelbbraun, schwarz : Eine nach 
hinten sich verbreiternde Langsbinde, die auf dem 
Scheitel beginnt, die Mitte des Halssohildes durohlauft 
und auf Schildohen nebst Decken einen ovalen Fleck im 
Basaldrittel bildet ; unter der Sohulter eine geringfiigige 
Trtibung; Seiten der Vorder-, Mittel- und Hinterbrust, 
diese beiderseitige Langsbinde setzt sich auf den Stemiten 
ala Triibung fort.—StimgleichfOrmig-gewOlbt, ausserst fein 
punktiert, mit einer Schwiele zwischen den Fiihlem. 
Fiihler den Hinterrand der Decken otwas iiherragend, 
gleichbreit, vom 3. Glied dicht behaart, 1. Glied am 
langsten, die iibrigen zylindrisch, voneinander wenig 
verschieden.—Halsschild 1^ mal so breit wie lang. Seiten 
parallel. Vorderecken vorgezogen-abgerundet. Scheibe 
bis kurz vor den etwas aufgebogenen Seitenrand gewfllbt, 
ziemlich stark und unregelmassig zerstreut punktiert.— 
Schildohen lang 5-eckig. glatt —Decken wenig breiter als 
der Halsschild, mit feinen, regelmassigen Punktreihen, 
ohne vertiefte Streifen, Zwischenraume nicht gewfllbt. 
Jeder Punkt in einem dunklen Fleck. Seitenrand schmal 
abgesetzt, Spitzenrand gemeinsam abgerundet.—Seiten- 
stticke der Mittel- und Hinterbrust punktiert. 

cj: Letztes Stemit ausgerandet, $: dieses einfach 
abgerundet. 

1 (J, Ecuador: GaohaW low c., xi. 1896 (Rosenberg) 
Holotypus. 2 ?, ebendaher, Alio- und Paratypus. 

10. CephaUMa preliosa Baly. 3 <$, 1 9, Ecuador (Rosen¬ 
berg) : 1 Above Ohimbo, viii. 1897, 3000'; 3 OachaM, 
low c. 

Bei 3 Stiick ist der flach abgesetzte Seitenrand des Hals- 
schildes nach liinten stark verschmalert, sodass er vor 
den Hintereoken schliesslich nur noch fein gerandet ist, 
sonst sind keine Unterschiede zu sehen. 

11. Cephalolia dilectana Pic. 3$, Ecuador: Oaohab^, 
low c., xii. 1896, i. 1897 (Rosenberg). Fiihler einfach. 
Hat nichts mit applicate Pic zu tun. $: Letztes Stemit 
in der Mitte schwach vorgezogen, beiderseits schwaoh 
ausgerandet. 

In der Deckenzeiehnung der C. reventezonica Uh. (20, 
p. 226) aus Gosta-Rica ahnlieh. alter Fiihler und Halsschild 
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ganz gelbbraun, Halsschild breiter, nicht glatt, sondem 
ziemlioli dichi punktiori mit Ausnahme ernes Mittel- 
streifenw, Seiten ziemlich breit abgesetzt, Vorderecken 
abgesehragt gerundet vorgezogen. Decken etwas oval, 
nicht paraUel, Seitenrand schmal abgesetzt.—Verglichen 
mit einein von Weise benannten Stuck aus coll. Kraatz 
irn Deutschen Entomnlogischen Institut, Berlin-Dahlem. 

12. Ceplialolia recondila Pic. 1 2 S'. Ecuador: Above 

Chimbo, 3000', viii. 1897 (Rosenberg), 1 : Columbia : 

Buenaventura (id.). Nach einem von Weise benannten 
Sttiok des Deutschen EntomologiHclien Institute. 

13. ('ephaloha insidiosa Pic 4 J: 3, Ecuador: Paramba 
3500', 1897, dry season (Rosenberg) ; l, Ecuador : Cachab£, 
low c., xi. 1896 (id.).- J : Hinterrand des letzten Stemites 
abgestutzt, nur schwach ausgerandet. Verglichen mit 
einem von Weise benannten Stuck des obigen Institute. 

13 a. Aberration! IV: Ecuador: Ohimbo (Rosen¬ 
berg). Hinterrand dos letzten Stemites abgerundet. 
Fuhler ganz gelbbraun, die schwarze Deckenzeichnung 
fast gesohwunden, sie bestoht aus 2 selir kleinen Flecken 
beiderseits des braunen Schildchens, die Querbinde hinter 
der Mitte deutlicher, braun Ob eigne Art >. 

Insidiosa Pic ist nahe mit trimamlalo Baly verwandt, 
aber klciner, die einfarbig schwarzen Fuhler diinner. 
Nicht verwandt mit humeralis Ws. wie Pic schreibt 
(Mel. ex-ent. 38, 1923, p. 9). 

14. (iephalolia apicenoiata, sp. n. Nitida, flavo-testa- 
cea, antennis, macula semicirculari communi in apice 
elytrorum, stemito ultimo nigris.—Fronto tenuissime 
punctulata ; antennis gracilibus ; prothoraoe transverso, 
irregulariter et sparse punctate, lateribus S-formantibus, 
antice leviter ampliato; elytris regulariter punctate- 
seriatis, striis interioribus tenuibus, interstitiis exteri- 
oribus leviter convexis.—6-5 mm. 

V : Stemito ultimo truncato-rotundato, utrinque leviter 
emarginato. 

Gelbbraun, einer vittipmnis Ws. ahnlioh, bei der die 
schwarze Deckenzeichnung nur noch im Spitzendrittel 
vorhanden ist. Bei 3 Stiiok der neuen Art zeigen die 
gelbbraunen Decken noch eine etwas hellere Zeiohnung, 
die der Zeiehnung der viHipennis entsprieht. Sie 
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besteht aus zwei naoh hinten konvergierenden Langs- 
binden und dem helleren Seitenrand. Wiirde das dunklere 
Gelbbraun sohw&rz warden, dann hktten wir die Deoken- 
zeichnung der rnttipennis vor uns. Der Deokertfleok 
bedeokt den Hinterrand, lasst den Seitenrand frei und 
zieht Rich auf dem 6. und 9. Zwischenraum nach vom. 
Schwarz wind nooh die Fiihler und das Endstemit. Skulp- 
turelle Untersohiede gegen vitHpennis : 1. Stim leicht 
konkav und nioht fast eben ; 2. Halsschildseiten S-fttrmig 
geschwungen, Halsschild Torn etwas breiter und nioht 
fast gerade und nioht parallel; 3. Wangen und Vorder- 
bruet unpunktiert und nicht dicht punktiert.—Stirn mit 
«ehr feinen Ptinktohen. Fiihler uchlank, gleioh breit. 
Olied 3-10 zylindrisch, dioht behaart, 3 das langste, so 
lang wie 1. 11 von der Schmalseite stark zugespitzt. 

Halsschild stark, unregelmassig zerstreut-punktiert, Seiten 
deutlioh abgesetzt, Vorderecken fast verrundet.—Sohild- 
chen 5-eokig.—Decken an der Spitze fast einzeln gerundet- 
abgestutzt, inner© Punktreihen fein, aussereZwisohenraume 
schwach erhaben, Seitenrand ziemlich breit abgesetz, fast 
so breit wie ein Fiihler, 

?: Letztes Stemit abgerundet, beiderseits sohwaoh 
ausgerandet. 5 $, Brasilien : Bahia (coll. Fry). 

15. Scelomopla(R.8tT.)bahiana,ap.n. (Fig. 1.) Subnitida, 
flavo-testaoea, artioulis 8-11 antennarum obsourioribus, 
elytris maculis violaoeis : (1) macula quadrata humerali, 
(2) post earn macula quadrata medians,foris linea tenui cum 
macula humerali oohaerente, (3) fascia subapioali interdum 
cum macula medians oohaerente vel in sutura interrupta. 
—An tennis graoilibus ; prothoraoe subquadra to, lateribus 
fortiter bisinuatis, modioe punotato antioe medioque 
Issvi; elytris subparallelis, humeris in dentem aoutum 
et angulo postioo in laminam acutam brevem produotis, 
disco regulariter punctato-striato, oostis quattuor modicis 
quarts tenuissima.—6 mm. 

cJ : Tibiis antiois dente acuto subapioali. 

GehOrt mit Sc. sheppardi, octopundato, pulcherrima und 
fryeUa Baly in eine Gruppe. Bei diesen Arten ist die 
Schulter in einen starken Zahn erweitert.—Hell gelbbraun, 
Halsschild etwas dunkler gelbbraun, Fiihlerglieder 8-11 
angedunkelt, Decken mit etwas veranderlioher blau- 
metallischer Zeiehnung (siehe Abbildung): 1. Mit einer 
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Langsbinde von der Basis bis zu drei Viertel der Soheibo 
auf der 3. 9. Punktreihe, sie bedeokt also den Schul- 
terzahn, im 2. Viertel wird die Binde von innen duroh eine 
Einbuchtung. die mit der Grundfarbung zusammenhangt, 
fast unterbrochen, die 7. und 8. Reihe bleiben blau; 


Fig. 1. 



4T 

Sotlcenopla bahiana , sp. n. 

(2) mit einer Spitzenbinde, die von Auseenecke zu 
Ausseneoke reioht und die Deokenspitze frei lasst, bei 
einigen Stuoken ist sie an der Naht kurz unterbrochen. 
Diese Hauptfarbung andert ab : (1) in mehreren Fallen 
duroh Versohmalerung der Langsbinde von innen her um 
eine Punktreihe und in einem Falle duroh ihre Ver- 
breiterung nach innen bis auf die 2. Reihe, sodaas die 
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belle Einbuohtung zu einem abgetrennten Fleck wird; 
(2) duroh Erscheinen eines metallischen Fleekes bn 
Basalviertel auf der Naht vor der hellen Einbuohtung, 
dami sind dort die beiden Langsbinden miteinander 
verbunden, und im extremsten Falle ist die Einbuohtung 
zu einem umschlossenen Flock geworden. Diese Aban¬ 
doning ini in 2 Fallen vollsttindig, in 3 anderen niehr oder 
weniger angedeutet. 

Kopf glatt. mit fiachem Eindruok, zwischen den 
Fiihlem in eine uoharfe Spitze ausgezogen. Kopfsohild 
glatt, gewOlbt. Fiihler Hchlank, vom 7. (Hied ab ein 
wenig starker, Glied 8-10 gleichbreit. pubeszent, 11 
zugespitzt. Glied 1 ellipsoidisoh, 2 dtinner, 1J mal so 
lang, 3=4=5, jedes langer als 2, 6-2, 7 von der Basis 
zur Spitze etwas verbreitort, die nachsten dann in gleicher 
Breite anseh lies send.—Halssohild etwas quer, stark ge¬ 
wOlbt, mit in der Mitte stark gerundeten Seiten, Vorder- 
eeken stark vortretend, rnassig dioht stark punktiert, 
vom auf einer dreieckigen Flaohe glatt, die sich auch 
auf die Mittellinie erstreokt, ohne die Basis zu erreiohen.— 
Schildohen verrundet-rechteckig, glatt.—Deoken parallel, 
nach hinten nur wenig breiter, am Hinterrand gemeinsam 
abgerundet, Hinterecken in einen flachen, kurzen, spitzen, 
nach hinten gerichteten Zahn erweitert. Schultern spitz, 
stark dreieckig nach aussen vorragend, vom mit zwei 
tiefen Punkten. Soheibe mit 10 regelmassigen Punktreihen 
und 4 sohwaohen Rippen, die 4. in der Mitte weit unter- 
broohen. Deokenrander glatt, sohwaoh abgesetzt.— 
Klauenglied unbewehrt. 

cJ: Vordersohienen vor der Spitze mit dreieokigem 
Zahn. Mittelschienen sohwaoh gekrtimmt, mit spitzem 
Endz&hnohen nach innen. 

9 : Vordersohienen an der Spitze diohter behaart, ganz 
wenig verbreitert. Mittelschienen wie beim 

Holotypus (J, Allotypus 9 und 12 Paratypen. 

4 <J, 6 9, Brasilien : Bahia (Dr. Bondar, 2049), ausserdem 
2 d 1 , 2 9 in meiner Sammhmg. 

16. SceUmopla carimta F. 3, Brasilien: Bahia (Dr. 
Bondar). 

17. Scelcenopla preiiom Baly. 1 (J, 3 9, Brasilien : 
Bahia (Dr. Bondar, 2039), an epiphytisohen Aracem. 
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laufende Binde bis auf die 1. Rippe ausgedehnt, die 
seitliohe Schulter-Langsbinde von der Sohulter- zur 
Mittelbinde vor letzterer unterbrochen, die Mittelbinde 
mit der Zeiohnung auf der Hinterecke duroh eine voll- 
stdndige Querlinie verbunden, bei crenatula ist dieso 
Querlinie vorin Ende der Mittelbinde unterbrochen ; der 
entstandene Winkel ist annahemd ein Rechter. Beine 
rdtlich-gelbbraun wie die Fiihler, Basis der Sohenkel hell 
gelbbrann.—Fiihler nur we,nig zur Spitze verdickt, krdftiger, 
7-10 Idnger, jedes dieser (Jleider zylindrisch, linger als 
breit, von der Breitseite fast quadratisch, 7 am langsten. 
dieses so lang oder linger als 3.—Halssohild breiter, an 
der Basis mindestens doppelt so breit me lang, Seiten in 
der Basalhalfte parallel, in der Mitte stark gewinkelt, zur 
Spitze stark konvergent, das Uebrige wie bei crenatula. 
Decken wie bei crenatula, Unterschiede : Mit Skutellar- 
reihe ; 3. und 4. Rippe vorm Zahn der Hinterecke einander 
genahert. Zwischenstreif dort nur mit einer Reihe ; Zahn 
der Hinterecke kiirzer, etwas mehr nach hinten geriohtet. 
—Beinbildung von crenatula abweiohend : Vorderschienen 
an der Spitze verdickt, dort mit kurzem, spitzem Zahn, 
Innenseite der Sohienen krenuliert und behaart, Mittel- 
sohienen gekriimmt, sonst wie die Vorderschienen. Hinter- 
schienen innen krenuliert und behaart, gerade. Klauen- 
glied einfach.—An Rudgea. 

5, Brasilien : Bahia {Dr. Bondar, 2067). Holotypus und 
2 Paratypen in meiner Sammlung, 2 Paratypen in der des 
Imperial Institut. 

19. Xenochalepus contubemaUs Baly. Was ioh a us Costa- 
Rica bisher als X. chapuisi Baly (48, p. 273) bestimmt 
hatte, gehbrt zu obiger Art, wie Herr Prof. Maulik durch 
Typenvergleich festgestellt hat. 

20. Corynispa davicomts Uh. (21, p. 164 und 67, p.337). 
3, Brasilien: Bahia (Dr. Bondar, 2038). Auf Blattem 
einer Malpighiaoee. Ansoheinend unausgefarbt, das Rot- 
braun ist hell gelbbraun. 

21. Uroplata (Codiohispa) girardi Pic (compacts Spaeth). 
Eine sehr veranderliche Art sowohl in der Farbung als 
auoh in der Ausbildung der Hintereeken der Decken: 

(1) Die F&rbung vergleiche Spaeth, Ann. Nath, Mus. 
Wien, 48, 1937, p. 157. Konstant bleibt die helle, gelbe 
Zeiohnung auf Halssohild und Decken. Die dunklere 



aus dem Britischen Museum. 


417 


Zeiohnung auf dem Halsschild ist “ mohr oder minder 
erzgriin oder blau metallisch schimmernd, zuweilen aber 
auch nur weniger dunkler braun als die iibrige Seheibe ; 
die Fltigeldecken liaben die gleiohe metaliische oder 
dunklere braune Farbung.” Die F/irbung wchwankt also 
zwischen Metallglanz und Dunkelbraun. Diese Ersehei- 
nung findet sich auch bein verwandten Arten : scrrulata 
Ws. und ab. serratipennis Sp. 

(2) Die Hinterecken (Aussenecken) erweitern sicli " zu 
einer abgerundeten, nur massig nach aussen vortretenden 
Eeke.” Hier zeigt das mir vorliegende Material eine 
betrachtliohe Schwankung. (a) Eine Zunalmie in dor 
(Srftsso und Ausdehnung naeh aussen zeigen meino Stuck© 
aus Bolivia: Coroico, wovon Spaot h aus dersellien Ausbeuto 
2 Stiicke besitzt und erwahnt (/. c. p. 156), ohne sich aber 
iiber die Bildung ihrer Hinterecken auszusprechen. 
(b) Eine Abnalime odor vttlligen Schwund lmben Stiicke 
aus Brasilien : Bahia (Dr. Bondar , 1628). Eh liogen mir 
10 Stuck da von vor, 2 liaben dieselbe H inter ,*eke wie ein 
Typus von compact a, bci 6 stossen Seiten und Hinterrand 
ohne Erweiterung nach aussen mit abgerundeter Ecke 
aneinander, von 2 nebeneinander geklcbten, kaum 3 mm. 
grossen Stiicken meiner Sammlung, hat eins ziemlieli 
scharfe, das andere verrundete Hinterecken. 

Ausser der versohiedenen Ausbildung der Hinterecken 
sind sonst keine Merkmale fostzustellen, die eine artlioho 
Verschiedenheit bedingten. Wir miissen also zu der 
Ueberzeugung kommen, dass girardi eino Art ist, die 
Ausbildung zu Hasson zeigt. Dr. Bondar bcobaehtete die 
Art an Lantana camara. 

22. Uroplata (Codiohispa) de/niiculutu. sp. n. (Fig. 3.) 
Flavo-testacea, subnitidula, apioe tibiarum tarsis(jue sub- 
infusoatis, vittis duabus prothoracis viridiaeribus ; elytris 
viridiaeribus maculis flavo-testaeeis : basali, subhumerali, 
duabus in costa prima, una communi in costis secunda et 
tertia ante medium, marginali ante den tom posticum, 
vitta transversali anteapicali.—Prothorace transverso, 
dense punctato, lateribus antioe oonvergentibus ; elytris 
quadrioostatis, costa tertia tenui, non interrupta, angulo 
postioo im laminam trigonam acutam lateraliter productis : 
femoribus antioia dente parvo, tenui, tibiis mediis valdo 
curvatis.—5 25-5-5 mm. 

Ann , do Mug, N. Hist. Ser. 11. VoL i. 
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Diese neue Art hat viel Aehnliohkeit mit U. coarctata Wb. 
sowohl in der Zeichnung al« auch in der Bildung der 
Vorder- und Mittelschienen, die 3. und 4. Rippe vereinigen 
Bich aber nioht, sie konvergieren aber zur Spitze ; Vorder- 
schenkel mit kloinem, feinem Zahn wie bei U. armata 
Baly und atrandi Uh. In meiner Uebersicht iiber die mir 
bekannten Uroplata -Arten (noch im Druok) s telle ioh 


Fig. 3. 



Uroplata denticulate, Bp. n. 


sie miter 1 a neben coarctata Ws., obwohl die 3. und 4. 
Rippe hinten nioht vereinigt Bind, es iet aber ein Haftzahn 
da, der allerdings nur klein ist. Kopfsohild im Profil 
beulig. Die Vereinigung der 3. und 4. Rippe ist eben 
ein zuweilen versagendes Merkmal. 

Stim unpunktiert, fein sehagriniert. Ftihler den Hinter* 
rand des Halasohildes etwaa (iberragend. Glied 1-5 
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wenig voneinander verschieden, 6 zuweilen kurz und fast 
quer, 7+8 halb so lang wie der ganzo Fiihler, 7 halb so 
lang wie 8.—Halsschild quer, doppolt so broit wie lang, 
dicht und grob punktiert, vorm Abfall zum Soliildohen 
mit einer quer eingedriiokten Linie. Vorderecken stark 
vorspringend. Seiten in der Basalhalfte fast parallel, 
dann zu den Vorderecken stark konvergent, in der Mitte 
gerundet. Die beiden griinen Langsbindon nicht weit 
von der Mitte entfemt, nach vorn konvergent.—Schildchen 
quer.—Deeken in den Schultern breit, dann verengt, aber 
nicht so stark wie bei cuarctata. Hintereoke vorspringend, 
spitz, Hinterrand.konvex, Nahtecke etwas weiter hinter 
der Hintereoke liegond ; mit 4 Rippen, 3. und 4. fein, 
die 3. nicht unterbrochen, aber von der Mitte ab niedor- 
gedriickt. Alle Zwischenstroifen mit regelmassigen 
Doppel-Punktreihon, die beiden Reihen des 4. Streifens 
etwas zusammengeriickt. Oriinmetallisch, mit folgender, 
unscharf begrenzter, gelbbrauner Zeichnung : 1 Fleck 

auf dem Basallappen, l Randtleck unter der Schulter, 
1 Fleck hinter dem Schildchen auf der 1. Rippe bis fast 
zur Naht, 1 Fleck von der 2. biH zur 3. Rippe in der 
Deokenmitte, 1 Fleck auf der 1. Rippe hinter ihm, 
1 halbkreisfOrmiger Randfleck, der in der letzten Deoken- 
halfte bis vor den Deckenzahn liegt, 1 Querbinde von 
Zahn zu Zahn an der Naht schwach unterbrochen. Seiten- 
und Hinterrand gezahnclt, ehenso der Hinterrand des 
Deckenzahnes.—Untersoito der Vorderschenkel mit 
kleinem, spitzem Zahn an der Stelle, wo ihn auch die 
Probeenia -Arten haben. Vorderschienen in der Innen- 
mitte schwach gebogen, von dort zur Spitze verbreitert, 
innen selir fein kronuliert und dioht behaart. Mitte! • 
sohienen sehr stark gebogen, iimen krenuliert und dicht 
behaart, an der Spitze mit feinem, spitzem Zahnchen, 
Hinterschienen innen dicht behaart. Alle Schenkel- 
spitzen unten mit einzelnen KOrnchen. Haftzahn klein. 

Brasilien : Bahia (Dr. Bondar, 2051), an Leguminosen. 

Holotypus und 1 Paratypus in meiner Sammlung, 
4 Paratypen in der Sammlung des Imperial Institut of 
Entomology in London. 

23. Oethiapa spitzi, sp. n. Rufo-testaoea; prothoraoe 
vittis duabus nigris; elytris signaturis viridicyaneis 
puipureo-oinotis, maculis rufo-testaceis: 1 scutellari, 
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] humerali in basi humeri. 1 posthumerali obliqua, I post- 
mediana tranaveraa, 1 apicali.—Humeria parura elevatis, 
costa seounda in basi, tertia in apice modice cristatis.— 
6 mm. 

GehOrt in o.'nc neue, besondere Abteilung der Octhispa- 
Arten, bei denon die Schultern leicht erhoht und die 
hintere Aussenecko dor Decken nicht erweitert iat.—Der 
0. gemmata Germ, ab plagipennis Chap, in Farbung und 
Deckenzeichnung ziemlicli ahnlich, durch erhabene Scliul- 
tem und hinter dieaen bis zum Aussenwinkel etwas 
oingezogene J>ocken verse hidden. 

Oolbbraun, Ftthler an der Basis etwas angedunkelt, 
Halsschild auf der Schoibo mit 2 dunklen, schwarzon 
Jjungshinden, Decken metallisch-grtin mit gelbbraunen, 
teilweise purpurgorandeten Fleoken : einem Schildchen- 
fleek ; einom, der die ansteigende Schulter vom bedeekt.; 
einem Kohriigfloek hinter der Schulter, der unter ihr 
beginnt undinnen bis zur 1. Puqktreihe reioht, an dor 3. 
Rippe ist er fast unterbrochen ; einer Quorbinde liinter 
der Mitte, die von einem Seitenrand zum andem roieht 
und an der Naht durch etwas dunklere Farbung kaum 
unterbrochen ist; einem gemeinsamen Spitzenfleck.— 
Kopf auf der Stim glatt, ohne Punkte, Kopfsohild 
stark vorspringend Vorderrand der Stim vor die Augen 
vorgezogen. Fiihler kraftig, Glied 7 und 8 verdiokt, von 
der Breitsoite: Glied 1 rundlich, 2 ebenso, aber schmaler, 
3 so lang wie 2, konisch, 4-6 untereinander fast 
gleich, leicht quer.—Halsschild quer, mit fast parallelen 
Seiten, die von der Mitte nach vom konvergieren, mit 
rechtwinkJigen Vorderecken, auf der Scheibe unregel- 
massig stark punktiert, mit glatter Mittellinie.—Decken 
mit 3 starken Rippen, die 2. vom stark, die 3. schwaoher 
erhaben, sodass auf der Schulterbasis vom eine glatte 
Schulterflache entsteht, die 3. Rippe an ihrem Ende 
etwas starker erhaben, Zwischenstreifen mit regelmassigen 
Doppelpunktreihen, an der Spitze gemeinsam abgerundet, 
Spitzenrand schwaoh konvex. Seitenrand schwaoh go- 
zahnt, Spitzenrand mit einigen kleinen Zalinohen.—Kiauen- 
glied ohne Haftzahn. 

2, Brasilien: Bahia (Dr. 0. Bondar, 2089), Holo- und 
Paratypus. 1, Brasilien : Mar de Hespanha, E. Minas, 
2. xii. 1908 (J. F. Zikan 8) Bei dieeem Paratypus aind die 
Binden des Halssohildes nur schwaoh angedeutet, die 
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metallgriine Zoiehnung ist roibraun. Dieses unaus- 
gefarbte Sttick gleicht ganz der ab. playipennia ('hap. In 
ineiner Sammlung. 

Diese schOne Art widme ioh dem Lepidopterologen, 
Hcrm Spitz in Sao Paulo, der auch manche scltene 
Hiapinen -Art aus Minas Geraos mitgebracht hat. 

Afrika. 

Von den zahlreiclion Arten der Sendung bringe ieb hior 
nur die Arten, deren Verbreitung von besonderem Interesse 
ist. 

24. Leptiapa rug if rone, sp. n. Augusta, parallela, 
nitidula, atra ; fronle inter oeulos rot-undo producta, dense 
punctata ; antennis sub fronte produota articulo primo 
simplioi; prothorace subquadrato, inaequalitor punctato, 
lateribus sinuatis, angulis posticis subrectangularibus; 
elytris in apice deplanatis, truncatis, punetato-striatis, 
interstitiis postice olevatis.— Long. 4-5, lat. 4-1 mm. 

Steht der L. cmnuta Uh. (45, p. 434) am nochsten, unter- 
scheidet sich aber von den mir bekannten Arten durch den 
paraboloidisoh vorspringenden Kopf; die Fiihler, die boi 
dieser Gattung mehr oder weniger auf die Unterseite des 
Kopfes rticken, sind bei rugifrons weit unter dem Vorder- 
rand dor Stim eingelenkt. Stim dicht, vom fast runzlig 
punktiert. Hals mit feinen, weniger diohten Punkten. 
Augen flach.—Fiihler hOchst-ens die Halsschildmitte 
erreiohend, zur Spitze schwach verdickt, Glied 1 stark, 
einfach, 2 kurzer und schmaler, 3--2, 4 kiirzer als 3, von 
der Breitseite: 4 bis 8 einander tiknlich, zunehmend 
breiter, 9 und 10 langer und breiter, 11 oifOrmig.—Hals- 
schildfastso lang wie breit, Seiten fast parallel, bei 2 Stiiok 
mehr nach vom, bei einem mehr nach hinten und an 
den Vorderwinkeln stark konvergierend. Hinterwinkel 
scharf, Vorderecken nicht vortretend. Scheibe ungleich 
und nicht dicht punktiert, Vorderrand und Mittellinie 
punktfrei.—Deoken dreimal so lang wie der Halsschild, 
parallel, sur Spitze leicht versohmalert, hinten abgestutzt, 
mit sehr kleinem Nahtzahnohen, Seiten an der Spitze 
verflaoht. Zwisohenraume der Punktreihen vom flach, 
Baum 8 ganz, die tibrigen hinten deutlioh konvex, Skutel- 
larreihe lang, fein, im ersten Deckenviertel. Reihe 
1, 2, 9 und 10 erroiohen die Deckenspitze, 3, 4 und 8 
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enden kurz vorher, 5 und 7 nooh etwas ehor, 6 endet vor 
der Vereinigung von 5 und 7. Punkte der Reihen regel- 
massig verteilt, jeder Raum mit einer ausserst feinen 
Punktchenreihe.—Jede Klaue mit kleinem Basalzahn.— 
Ktirper schwarz. 

3, N.W. Rhodesia : 1, Mumbwa, x. 1914 (H. C. Dolman), 
Holotypus. Mwengwa, 27° 40' E. 13° S.; 10. vti. und 
4. viii. 1914 (id.), Paratypen. 

25. Leptispa coUarti Uh. 1 , Mashonalarul: Salisbury 
(O. A. K. Marshall). 

26. Leptispa clavareaui Ws. ab. ruficollis Uh. 1, 
Uganda : Kampala. 3780 ft. (Oedye). 

27. Tje.ptiepafrontalie Ws. 1,N.W.Rhodesia: Mumbwa 
(//. C. Dollman). 

28. Oncocephala montivaga Gest. 4, Nord-Rhodesia: 
Mqoa (Dr. Lloyd). 1, N.-Kavirondo (Bussey). 

29. Oncocephala proximo Gest. 1, Uganda: Entebbe 
(C. C. Oowde.y) und 1. Uganda: Bubulu (Hopkins). 
2, Ost-Afrika : Kisumu (Turner). 

30. Oncocephala senegalensis Gu6r. 1, Fernando Poo : 
Botonos (W. II. T. Tama). 

31. Oncocephala kolbei Gest. 3, Brit. Ost-Afr.: Nairobi. 

32. Oncocephala yestroi Ws. 1, W.-Darfiir: S. Jebel 
Murra, Kallikitting, 4450 ft., 7. vi. 1932 (M. Steele). 

Phidodontina, gen. n. Steht Psevdispella Kr. am 
nachsten, da wie bei dieser die Klauen verwachaen und 
nur an der aussersten Spitze kurz gespalten sind, aber 
nicht divergieren, und das 1. Fiihler-Glied oben in einen 
Dorn ausgezogen ist; sie unterseheidet sioh aber von ihr 
duroh die an die Seite geriickten Vorderrand-Domen des 
Halssohildes, die enge Verschmelzung der Endglieder der 
ktirzeren und diekeren FUhler. Von den beidek anderen 
in Afrika vertretenen Gattungen, bei denen die Vorder- 
domen an die Seite geschoben sind, Pleurtepa Ws. und 
Phidodonta Ws., hat die erstere die Klauen in einen gemein- 
samen, domfOrmigen Zahn umgebildet, wahrend bei 
Phidodonta die Klauen ganz getrennt und gespreizt sind. 
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33. Phidodontina gedyei, sp. n. KOrper sehr schmal und 
lang, mit parallelen Seiten. Schwarz, Deoken blau- 
metallisch, hchwacli glanzend, iibrige Oberseite matt.-- 
Fiihler nicht linger ala Kopf und Halsschild zusatn- 
men, ziemlich dick, 1. Glied gegen das Ende stark 
verdiokt, kaum linger als dort breit, Spitzo unten abge- 
stutzt, oben mit einem Dorn, der fast bis zum Ende des 3. 
Gliedes reioht, also viel linger ist als bei Phidodonta, 
folgende Basalglieder mit tiofen Langsrinnen, 2. kuglig, 
kaum so lang als dick, mit dvinnerer Basis, 3. um mehr 
als die Halfte linger, an der Basis diinner als am Ende, 
4. nicht linger als das 2., die folgenden zw r ei wordon 
kurzer, alle mit einzelnen weissen Hurchen, Endglieder viel 
diohter weissgrau behaart und so eng aneinandergefiigt, 
dass ihre Trennungsnahte nur schwer zu erkonnen sind; 
sie Widen eine wenig dickere, etwas flach gedriickte Keule, 
die nur so lang ist als die Glioder 2-6; 7. Glied otwas 
klirzer als das 3., die folgenden viel klirzer, quer, um die 
Halfte dicker als lang, das letzte kurz zugespitzt, nur so 
lang als an der Basis dick.- -Kopfsohild und Slim kOmig- 
runzelig punktiert, letztere so lang wie broit, ihr Vorder- 
rand zur Aufnahme der Fiihlerwurzeln zweimal ausgeran- 
det. Halssohild jederseits mit zwei Vorderrand-Domen, 
die so weit an die Scito gcriickt sind, dass sie gegoniiber 
dem Aussenrand der Augen liegen, also weiter innen als 
bei Phidodonta. Diese fast waagereoht liegenden Dornen 
sind an der Basis verbunden, mussig lang und kraftig, 
der vordere etwas gekriimmt. in der Mitte des Soitenrandes 
stehen zwei, an der Basis verbundene, gerade Domen, die 
kaum linger als die des Vorderrandes sind, sie sind aber 
klirzer als der freie 3. Dorn. Seheibe dicht und fein- 
kOmig gerunzelt, mit sehr sparsamer, weisser Behaarung 
und zwei seichten Quereindriicken, der eine in der Mitte, 
der tiefere vor der Basis.—Decken nur wenig breiter als 
der Halssohild, sehr lang gestreckt, mit ganz parallelen 
Seiter, sehr regelmassigen, fast groben Punktreihen 1-6 ; 
Reihe 7-10 unregelmassig, mit kurzen, weissen Harchen in 
den Punkten, gleiohartigen Zwisohenriumen und kurzen, 
scharfen Domen in den geraden Raumen ; Dome zahl- 
reich, einzelne, so wie die an der Naht klirzer, einige auoh 
an Basis und Sohulter, Seiten und Hinterrand mit etwa 
je 26, ganz gleiohartigen, etwas langeren und dlinneren 
Domen. Die etwas krftftigeren Spitzen-Randdomen kaum 
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lunger als die Seiten-Randdomen, von denen die am 
Aussenwinkel kurz sind.---Sehenkel unten mit einigen 
Zahnehen.—4£ mm. 

3, Kenya Col. Nairobi, vii. 1926 (2 Stuck) (A. F. Oedyc), 
und Kabete, 28. viii. 1921 (H. E. Box). 

34. Pseudispella areolala Uh. I, Kenya Col. : Cabete, 
28. viii. 1921 (//. E. Box). Full lor starker, Fuhlerglieder 
kurzor als beim Paratypus meiner Sammlung.— 1, Chania 
Falls, Thika, 5050 ft. (Oedyc). Entscheidend fur die 
Plazierung ist die erhabene Halsschild-Flache. 

35. Dadylispa lent a Ws. 1, Sudan Govt. : Karamota 
(Mis# M. tifeele), from open country with few bushes. 

36. Dadylispa discreta Ws. 2, Mombasa (van Someren ); 
2, Nairobi (Rev. ,J. \V. Hunt). Letztere beiden Stiicke 
haben dickere Fiihler als gewbhnlich, sonst keine weiteren 
Untersohiede. 

37. Dadylispa aenleata Klug. 1 West-Afrtka : Prin¬ 
cipe Insel (W. H. T. Tams). 

38. Dadylispa d’Orrhymonti Uli. 1, Fernando Poo 
(W. H. T. Tam#). 

39. DadyHspa avreopilosa Uh. 1, Rabai ( Oedye). 
Deeken gelbbraun, Randdornen fast ganz gelbbraun, 
vom Halsschild ist nur die Scheibe schwarz. 

40. Hispa antennali# Kr. 1 <J, Uganda: Kampala (V. C. 
Ooudy). 1 cJ, S.-Nigeria : Jbadan (C. King). 

41. Hispa vicinalis P£r. 1, S.-Rhodesia : Zimbabwe, 
nr. Fort Victoria (Miss A. Mackie). 1, Belg. Kongo: 
Tshibinda (J. Ogilvie). 

42. Hispa pavida Ws. ], Nyassaland : Chironomo- 
Ruo (R. 0. Wood). 

43. PUhtyjma tubercidata Ach. Auf Grand des Studiums 
des Typus aus dem Prager Museum ergibt sich Folgendes : 
Mit davareavi Ws. sehr nahe verwandt und wie Achard 
schreibt “ grosser und starker (8 mm.),” siehe Ann. Soo. 
Ent. Fr. 86, 1917, p. 71. Die Art ist vor allem breiter. 
Am besten sind nach meinem Material die beiden Arten 
am abgesetzten Seitenrand der Deeken zu unterscheiden. 
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Bei clamreaui ist er bis zur Hintereoke gleichmassig 
breit, bei iubcrculata verbreitert er sich dort, sodass die 
Hinterecken starker heraustreten. die Schultererweiterung 
ist ebenfalls starker abgesetzt. 

3, Uganda : Buloge-Busoga, iv. 1936 (T. H. C. Taylor). 
Diese StUcke unterscheiden sich von denon des Westens 
dureh die mit einom kurzen Spiess versehenen Hftcker auf 
der Vorderhiilfte der Deoken. Dieser Spiess ist deutlich 
boim 1. grossen Httcker auf der 1. Rippe und dem 
hinter ihm, ebenso bei den HOckern der Sohulterrippe, 
auch bei den iibrigen HOekern ist die Noigung zur Spiess- 
bildung vorlianden : die Hbcker werden dadurch soharf- 
spitzig. 

44. Platypria auromicans (Jest. 2, Belgisch-Kongo: 
Elisabetliville (J. Ogilvie). 

45. Platypria eentetes Gutfr. 2, Uganda: Kampala 
(C. C. Ooicdey) ; 4, Sierra Leone : Mosokobi (E. Har¬ 
greaves), von letzteren haben 2 schwarzo Dornen, die bis 
zur verdickten Basis dunkel sind, dadurch wird eine 
schwarze Langszeiehnung vorgetauscht. In der Figur 
59, p. 125 muss die Erhabenheit 14 auf Rautn viii. auf 
diesem zwischen 12 und 9 eingetragen werden. 3, Sudan 
Govt. : Umberumbecta, on Toqan tree ( Whitfield). 
Diese 2 StUck mit “ lege re efflorescens blanche,” wie 
Guerin sohreibt. 

46. Plaiypria,coronafa Guer. 1,Fort. Ostafrika: Lugella 
(Hardenberg), 1 ; Sierra Leone : Niala (Hergreaves). 

47. Platypria transmalensis Per. 1, Sudan : 1 kotos, 
1933 (Miss M. Steele). 

Asten. 

Vergleiche die Bemerkung unter Afrika. 

48. Eatigmena mannaensis Uh. I, Ost-Java: Res. 
Kediri, Samberbajem. Neu fur Java. 

49. WaUaceana apical,is Gest. (palmarum. Gest.). 2, 
Malacca : Penang. Neu filr Malacca. 

50. Agonia xanthoaticta Gest.. 1, Perak (Doherty). 

50 a. Aberrationen : 2, Perak (Doherty). Bei dieaen 
verbreitert sich der 1, Fleok hinter der hellen Basis 
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bis auf die 2. Rippe, deren Basis ebenfalls hell ist und 
eine kurze Binde auf der Schulter (5. und 6. Punktreihe) 
nach dem obengenannten Fleok entsendet, sodass ein 
heller Ring entsteht. Der Eindruck und sein Seitenrand 
werden ebenfalls hell, ebenso wird auf dem apikalen Teil 
der 2. Rippe ein kleinor heller Fleck sichtbar. 

60 b. Aberration von Borneo : Deoken schwarz, gelb- 
braun: Deckenspitze ; auf der 1. Rippe ein kleiner 
Basalfleok ; einer in der Mitte und bei einem Stuck nooh 
einer hinter ihm. 4, West-Sarawak: Quop (O. E. 
Bryant ). 

61. Oonophora ( Micrispa ) bryanti, sp. n. G. sinuatee 
(lest, affinis, sed nigra, abdomine rufo-pioeo, capite pro- 
thoraceque opaois, tenuissime retioulatis, elytris nitidulis. 
Prothorace aliter sculpturato, solum serie apicali trans- 
versa punctorum et paucis puuctis ante scutum ; linea 
mediana longitudinal! tenuissima utrinque abbreviata; 
impressionibus quinque: singulis lateralibus rotundis, 
duabus transversis post medium, una ante scutum. 
Elytris ut in sinvala sculpturatis.—3-3 6 mm. 

Neben G. (M.) sinuata (Jest, zu stellen, von der sie sioh 
zunachst durch ihre schwarze Farbung unterscheidet, 
Bauch duster rotbraun. Kopf und Halsschild aber matt, 
sehr fein genetzt (schagriniert). Decken glanzend.— 
Stim zwischen den Fiihlem mit einem sehr feinen Kiel, 
Augen gewOlbt, der seitlich abgesetzte Hals hinter ihnen 
glatt. Fuhler schlank, mit Schmal- und Breitseite, Olied 
1 und 2 dicker als die iibrigen, gleich lang, 3 linger als 2, 
am langsten, die iibrigen von der Schmalselte wenig vonein- 
ander verschieden, zur Spitze kiirzer, von der Breitseite 
Olied 8-10 deutlioh quer.—Halsschild-Seiten nioht so 
stark geschwungen wie bei einuata, vom mit einer Quer- 
reihe von etwas in die Lange gezogenen Punkten, deren 
ausserste etwas grosser sind, einige Punkte noch vonn 
Sohildohen. Da die Scheibe unpunktiert und in der 
Mitte eben ist, treten keine HOckerchen hervor wie bei 
sinuata und den anderen Micriapa-Aiim, der Rand der 
ebenen Flache fallt aber zu den Eindriioken steil ab. Je 
ein Seiteneindruck, jeder wird von den beiden queren 
Eindriioken hinter der Mitte durch ein Kielehen getrennt. 
Die queren Eindriioke mit einer Querreihe von Punkten, 
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ein Eindruok nooh vonn Sohildchen. Mittellinie ausserst 
fein, beiderseits abgekiirzt, Basis mit feiner Querlinie.— 
Decken im Umriss nioht so stark hinter der Schulter 
geschwungen wie bei sinuata, Rippen wie bei sinuata. 
Jeder Zwischenstreif mit einer Doppelreihe von Punkten 
und mit Querkielchen ; 2. Streif an der Basis nach aussen 
verbreitert und dort mit einer Zusatzreihe, diese Bildung 
auoh bei sinuata (von Gestro nioht besonders erwahnt) 
und den mir bekannten Micrispa- Arten.—Beine ohne 
Besonderheiten. 

2, Borneo: W. Sarawak, Quop. ii.-iii. 1914 (O. E. 
Bryant). 

52. Qonopkorafnlm (Jest. 1, Malacca: Perak (Doherty). 
Neii fur Malacca. 

53. Dactylispa chaturanga Maulik. 1, Burma Taungyi. 
v. 1934 (Prof. F. J. Meggitt). Stimmt mit den von 
Maulik boschriebenen dunklen Stiioken aus Burma: 
Momeit iiberein. 

54. Dactylispa asoka Maulik. 1, Siam (IP. R. 8. Ladell). 
Neu ftir Siam. 

55. Dactylispafiliola Ws. 1, Brit. O. Indien: Fraserpot,- 
Coorg, F.R.I. Sandal, 6. ii. 1930 (Insect Survey). Sehr 
dunkles Stiiok. Halsschild schwarz, Decken schwarz, 
auf der Scheibe zwisohen don Domen dunkelbraun, 
Fiihlerspitze und Beine gelbbraun. 

56. Dactylispa fleutiauxi Gest. 1, Siam : Non Guri 
(IP. R. S. Ladell). Nou fur Siam. 

57. Dactylispa ramuligera ( 'hap. 1 , Borneo : W. Sara¬ 
wak, Quop (G. E. Bryant). Neu fiir Borneo. 

58. Dactylispa malayana Gest. 1 , Borneo: W.Sarawak, 
Quop (G. E. Bryant). Diese Art ist nahe verwandt mit 
brunnipes Motsch., xanthospila Gest., drescheri Ws. und 
filiola Ws. 

59. Dactylispa aepera Gest. 1, E.-Java : Res. Kediri, 
Penampean. 

60. Dactylispa marehalli, sp. n. D. trigeminte Uh. 
simillima. Rufo-testaoea, elytris nigris limbo basali 
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exoepto.— Antennin gracilibus ad apicem vix inorassatis, 
ceteroqui ut in Irigemina. —4-75 mm. 

Deri). Irigemina Uh von den Philippinen (40, p. 71 -) 
ausserst ahnlich, sodass man sie fur eine Aberration dieser 
Art lialten kOnnte. Tch glaube aber dock, aie vorlaufig 
ala besondere Art anspreehen zu mussen. Unterschiede : 
(1) Fuhler langer und noch schlanker, zur Spitzo nur 
ausserst wenig verdickt, Olied 8-11 langer, jedes iiber 
doppelt so lang wie breit; (2) Deoken nicht oin- 
farbig rOtlich-braun, sondern schwarz mit sehmalem, 
rotbraunem Basalsaum , (3) der 1. Seitenranddom 

des Halsschildes kiirzer als dor zweite, die Spitzen 
der Seitenrand-Domen liegen also nicht gleichweit vom 
gemeinsamen Ursprung entfemt; (4) Bedomung dor 
Decken in Starke, GrOsse und Anordnimg wie bei tri- 
gemina, hinzukommt noch ein schwacher Dorn auf dem 1. 
Zwischenraum hinter der Skutellarreiho ; (5) Punkte in 
der Reihen grosser und grOber. Holotypus : Borneo ; 
Sarawak, Puak, 2 v. 1914 (O. E. Bryant). Paratypus 
Borneo ; W. Sarawak, Quop, iii. 1914 (id.). 

01. Platypria eehivogale Oest. 1, Siam (W. R 8. LadeU). 
Neu fur Siam. 

Folgende Arten. die fiir Tonkin neu sind, fand ieh in 
einer Sendung des Herrn Pic : 

Dactylispa ckatvrangi Maul., chinensis Ws , platyprioides 
Gest., singvlaris Gent, und Rkadinosa fleutiawci Baly. 


L.—Rhamphobraohium longisetosum, ep. w., with 
some Ofwenyttions on the Regeneration of the specAalized 
Anterior Seise. By E. and 0. Berkeley, Pacific Bio¬ 
logical Station, Nanaimo, B.C. 

The genus Rhamphobrachivm was established by Elders 
(1887, p. 70) for the species R. agassizi, the peculiar 
character of the genus being the three greatly modified 
and enlarged anterior somites bearing extraordinarily 
long Blender hooked setae. He included the species 
previously described by him under the name Diopabra 
hrevibrachiata in the same genus, though he was unable 
to find the long anterior hooked setse. He thought it 
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probable they actually occurred, but had been broken 
off* in his specimens, since he found this was frequently 
the case in specimens of R. agassizL In the apparent 
absence of these setae later authors have included the 
BfH3cies brevihrachiata in the genus Onuphis . Rhampho - 
brachium is a rare genus. Including the two already 
mentioned only six species seom to have been attributed 
to it. All of these have been obtained from considerable 
depths, and the genus is regarded as abyssal. 

Recently we have examined two anterior fragments 
of a species of Rhamphof)rnchiam taken off the coast of 
California, in the neighbourhood of Corona Del Mar, by 
Dr. (J. E. MacGinitio. They represent a new species 
allied most closely to R. divermseloxim Monro and to 
R. Immbrachatnm Killers (assuming R. hievihravhiatum 
to have the specialized anterior settc) R. longisetosum 
is differentiated from the former by the absence of the 
compound bidentato hook of the fourth parapodium, 
and from the latter by the much longer anterior Hetigers 
and the more complex gills. The specimens wore taken 
in 17 fathoms and 33 fathoms respectively -both very 
shallow habitats for the genus, judged by previous records. 
The first, taken off’ the mouth of the Santa Ana River, 
measures about 5 mm. long by the same width for 
nine setigers ; the second, taken off Balboa, is 18 mm. 
long by 4 mm. wide anteriorly, widening to about 6 mm. 
at the posterior end of the fragment, for 34 setigers. 
Both are much contracted. One specimen shows no 
colour-markings as preserved, the other has a broad 
longitudinal band of pale brown on the prostomium, with 
traces of spotting of the same colour on the tentaeulo- 
phores and the dorsal surface of the first few somites. 

The anterior tentacles are irregularly ovate. The outer 
laterals have rather heavy tentaculophores, with subulate 
styles. The inner laterals have longer and more slender 
tentaculophores, and the styles are twice as long as those 
of the outer laterals, reaching to the fourth setiger. The 
median tentacle is similar to the inner laterals, but shorter. 
The tentacular cirri are rather long and slender and the 
palps are large and flattened. Eye-spots oocur between 
the lateral tentacles. The first three pairs of parapodia 
are much elongated and carried pointing forward, much 
as figured by Elders (1887, pi. xvii.) fori?, agassizi. They 
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have both dorsal and ventral oirri well developed, and 
there is, in addition, a cirriform papilla at the distal end 
of the parapodium. They have also three very small 
retractile papillae at the apex, each of whioh is connected 
with the emergence of one of the long specialized setae 
which these parapodia carry. When these setae are 
intact the three anterior parapodia are rounded and rigid, 
otherwise they are flattened and limp. 

On the fourth parapodium the dorsal cirrus remains 
moderate in size and subulate in form, whilst the ventral 
cirrus is replaced by a rounded lobe, whioh disappears on 
the fifth. The postsetal lobe of the fourth parapodium has 
a cirriform projection, whioh becomes smaller posteriorly 
and disappears at the eighth parapodium. From the 
fourth back to the thirteenth, at least, the parapodia are 
sesquiramous. having several fine spines imbedded just 
beneath the dorsal cirrus, whilst the ventral ramus is 
supported by about five stouter aoioula. The gills are 
pectinate. They start on the eighth parapodium with 
one filament. Two filaments are present on the fifteenth 
parapodium and nine on the thirty-fourth. 

The fourth parapodium carries dorsally a bunch of 
stout curved capillaries, and ventraliy similar capillaries, 
together with compound seta? with slightly toothed ends 
to the shafts and cultriform blades. No compound 
bidentate hooks, such as are figured by Monro (1937, 
p. 196) for R. diversoseiotrum, are present. There are 
comb-setae with about twelve teeth. In the thirteenth 
parapodium the arrangement of setae is the same except 
that two heavy bidentate simple hooks are also present. 
By the thirty-fourth parapodium the compound seta 
have disappeared. 

The shorter of the two fragments on which this descrip¬ 
tion is based had the specialized long seta of the anterior 
segments practically intact. Nine of them were present 
on one side, equally divided between the three segments, 
and eight on the other. They are all approximately the 
same length, projecting straight forward about 40 mm. 
beyond the parapodia. Ehlers (1887, pi. xvii.) figures only 
six of these seta on each side, about 4 mm. in length, for 
R. agamxi and approximately the same number of the 
same length in R. chuni (1908, pi. ix.). Their number 
seems to be uncertain in other species. In none does the 
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length of those of if. longisetomm seem to be approached. 
All these setae are similar. Their shafts are about *05 mm. 
wide at tho base. They taper at the anterior end until 
about a third of this width, and here there is a partial 
joint. Above the joint the shaft is perfectly smooth, 
and continues to taper till it ends in a delicate arched 
hook. Below the partial joint the Bhaft bears a double 
row of fine spines (fig. 1). 

On the longer of the two fragments there was no external 
evidence of the specialized long sets? except a broken 
shaft of a solitary one on the second setiger on the left 
side. On dissecting the first setiger of the right side a 
longer piece of a shaft was found imbedded in the tissue, 
together with a single separated terminal hook. The 
parapodium was supported internally by about fourteen 
acicula, with which were associated the ends of some fine 
capillaries. 

This fragment was marked by a curious feature. Pro¬ 
ceeding from its posterior end were six heavy dark 
processes each about 20 mm. long and 0*4 mm. wide 
(fig. 2). On following these into the body-cavity of the 
worm it was soon that they divided into two groups of 
three and that each group followed along one side of tho 
animal. The group following tho right side was dissected 
out, and it was found that, in the interior of tho body, 
the three processes were so closely pressed together as 
to apparently coalesce until they reached tho three anterior 
par&podia. Here they again divided, one process 
branching off to each parapodium (fig. 3). 

By careful dissection it was possible to separate one 
of these processes from the other two, and this (the one 
leading to the second setiger on the right side) was teased 
out and examined in detail. 

The prooess was found to consist essentially of a dens© 
bundle of the long setae, some of them complete and 
others in various stages of development. The shaft of 
the longest complete seta dissected out of the bundle 
was 17 mm. long. The bundle is invested with a very 
thin reticular membrane, which is reinforced by two 
groups of six or more clear homogeneous fibres, about 
10 (A to 15 ft in diameter, extending the whole length of the 
bundle. These are the enormously elongated shafts 
of the capillaries accompanying the acicula in the foot. 
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Tho membranous investment terminates posteriorly in a 
neatly rounded end, and there is nothing to suggest its 
having been attached at this end to the wall of the body- 
cavity ; but this point could not be definitely determined 
in the absence of the region of the worm immediately 
posterior to the fragment under discussion. 


Fig. 2. 



Ithamphobrachium lonyisetottum, sp. n. 

Fig. I.—Hook from anterior setiger. 

Fig. 2.—Anterior fragment, with eetal bundles projecting. 

Fig. 3.—Diagram of anterior end of eetal bundles. 

The first thing seen on opening the anterior end of the 
bundle is a row of several of the characteristic terminal 
hooks of the long setss set behind one another in series 
at various distances apart. A concentration of these 
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hook# occur** toward** the upper end of the bundle (tig. 4), 
but occasional hooks are found irregularly placed at any 
point in this vicinity. Many of the hooks can be traced 
back along the shaft to a rounded striated termination 
(fig. 5). Others terminate in a wide bulb simulating a 
mammalian hair-bulb (fig. (5), and there is a stage in which 


Fig. e. 



Rhamphobrachtum hnywetwnim, sp. n. 

Fig. 4.—-Anterior end ot a seta! bundle, showing heads ot hooks. 
Fig. 5.—Posterior end of a hook. 

Fig. 6.—Origin of posterior end of a hook. 

neither the bulb nor the rounded end can be made out. 
A number of them could not be traced back to a complete 
Bhaft, but disappeared into the bundle at a point a short 
distance posteriorly to the hook, suggesting that growth 
was taking place from the booked end backwards (fig. 7). 
Am. A Mag. N. Hitt. Ser. 11. Vol. i. 28 
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The posterior terminations of the hooked setae are not all 
at the base of the bundle, but ooour at various points 
along the length of the posterior half. The capillaries, 
on the other hand, all terminate at the base of the bundle 
in small bulbs very similar to those of hooked setae 
(fig- *). 

The structure appears to provide for the continual and 
rapid replacement of broken setae, which is, no doubt, 
necessitated by their long and frail character. Although 
the occurrence of replacement setae in Polychaeta is quite 



Rhnmphobrachium longitetoeum, ap. n. 

Fig. 7.—Portion of a aetal bundle, diaaeeted to ehow anterior ends of 
hooks, highly magnified. 

Fig. 8.—Portion of posterior end of a seta! bundle, showing the origin 
of three capillaries. 

general, they are ordinarily found imbedded in the tissue 
of the parapodium, and we know of no such specific 
structure for their provision as is present in the case 
described *. 

McIntosh (1910, p. 409) mentions that two anterior 
fragments of “ Onuphia ” brevibrachiata examined by 

• R. A. Hoagland records the observation of “ retractor muscles 
of the hooks with the hooks attached ” protruding posteriorly from an 
anterior fragment of R, pacific# (Bull. U.8. Nat. Mus. e. p. 619). These 
also were, no doubt, the same thing. 
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him had a aeries of “ fibres ” projecting from their posterior 
ends, and suggests that they represent a secretion of the 
glands of the worm allied to that occurring in Panthalis. 
It seems likely that they were actually the same thing 
as we have described. Jf so, it lends probability to Elders’ 
surmise that the long seta* actually occurred in the original 
specimens of R. brevibrachiatam examined by him, though 
they were not detected externally, and justifies his classi¬ 
fication of the species. 

A portion of the tube of R. lonyisetosum accompanying 
one of the fragments we have described indicates that the 
worm inhabits a parchment-like tube covered with fine 
sand, foraininifera, and vegetable growth. The pro¬ 
jecting end is bent over into a cowl with an oval aperture. 
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Introduction. 

The reoently published memoir, by Urn. David and Poll, 
on the Afrioan fishes oolleoted by Dr. Schouteden (Ann. 
Mus. Congo Beige, (1) iii. pp. 189-293 (1937)) contains 
descriptions and figures of two new species of Haplo- 
chromis from L. Albert. This has led mo to examine the 

28* 
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British Museum material from the lake, with some results 
which seem to be worth a note. 

I wish at once to express my gratitude to Dr. Sehou- 
teden and Dr. David, who have very kindly lent the type 
of Haplochromis mahagiensie for comparison, and have 
presented to the British Museum (Nat. Hist.) two speci¬ 
mens determined by Dr. David as young //. mahagiensis. 
I wish also to thank Mr. J. E. Webb, of this Museum, 
who has examined the contents of the gut in three 
species. 

Previously three species of Haplochromi# were recorded 
from L Albert—namely, the upper Nile species, H. mngatii 
(Boulenger), and two endemic species, H. aibertianus 
Regan and H. avium Regan. Examination of the thirty 
specimens on which H. albertianvs was based showed that 
two species had been confused under this name. The 
name H. albertianue is here restricted to the species repre¬ 
sented by specimens in which the pharynx had been 
dissected, and a new name, H. bidlatus, is givon to the 
other. The most striking peculiarity of H. bvllatus is 
the enlargement of the mucus-canals and the bullate 
swelling of the pro-otic bones. This has more than once 
been used as a generic character in the family Cichlidse, 
but the close relationship of these two species makes it 
unjustifiable to do so here. 

From their material, David and Poll concluded that 
the enlargement of the pharyngeal teeth in H. mahagi- 
etisie characterises only well-grown specimens, being very 
slight in half-grown fish and non-existent in young. 
However, a half-grown fish in the British Museum (Nat. 
Hist.) that appears to belong to this species already has 
massive pharyngeals. I have therefore assigned young 
fish with only slightly enlarged pharyngeals to H. wingatii, 
the type of which has also a slight enlargement of posterior 
teeth—a fact which has not hitherto been noted in the 
descriptions. 

In trying to define the limits of H. wingatii, I have 
come to the conclusion that the fish described by me in 
1933 as type of the species H. dolorosus ie undoubtedly 
a huge specimen of H. wingatii, one of intermediate size 
from the Ruwenzori region forming a connecting-link 
between the two unique types. Large series of this 
species from the Bahr-el-Jebel and from L. Albert are 
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desirable before possible differences between lake and river 
forms can be appreciated. 

A good series of H. avivm is also among the desiderata 
for our collections. The type of this species and that of 
//. lanceolatve David and Poll are both poorly preserved, 
but 1 believe them to represent a single species. 

Perusal of the lists of specimens of each speoieB will 
convey to the scientific collector a warning against 
unconsoious selection on his part of the active, brightly- 
coloured males! It seems possible that in H. biUlatus, 
at least, the females may remain smaller than the males, 
as well as more soberly coloured. 

Worthington {' A Report on the Fishing Survey of 
Lakes Albert and Kioga,’ Crown Agents, p. 92 (1929)), 
in his list of the fishes of L. Albert, includes parenthetically 
a note on Haplochromis multicolor, in order to note an 
unconfirmed reoord of this species in L. Albert. H. multi¬ 
color iB known from the Nile, including Bahr-el-Jebel, 
from tho Semliki River on the upper (Lake Edward) side 
of the Rapids, and from the swampy lakes west of 
L. Victoria, but not from L. Albert or L. Edward. It is 
probably an essentially fluviatile species, with no inclina¬ 
tion to colonise lakes. It is easily distinguished from the 
L. Albert species by its larger scales (25 to 28 in longi¬ 
tudinal series) and wider interorbital region (3 to nearly 4 
in length of head). 

The Haplochromis of L. Albert belong to a group 
having 28 to 32 scales in longitudinal scries and 22 to 25 
dorsal rays (D. XIII-XV 8-11). 

Synopsis op ms Spkoibs op Haplocbmouis 

INHABITING L. A LB BBT. 

X. Interorbital width 4 to 5 in length of head. 

Pharyngeal teeth slender, a few slightly enlarged 

in older speoimens.,. 1. wingatii. 

Lower pharyngeal* massive, with large fiat teeth. 2. mnhagiensi*. 

IT. Interorbital width 54 to 64 in length of head. 

A. Diameter of eye 3| in length of head; lower 

pharyngeal teeth slender, pointed (at 43 mm. 
standard length) . 3. avium. 

B. Diameter of eye 3 to 3f in length of head (at 

43 to 76 mm. standard length); at least 
some pharyngeal teeth enlarged. 

Huous^anab not swollen; upper gill-rakers 

eonioal... 4. albwtianus. 

Muoiis-oanal* swollen; upper gill-rakers ex 

pended or bifid .... 6. bwltoftnr. 
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H. mngatii, of the upper Nile, is the only one of these 
species not confined to the lake. U. mahagienttis appears 
to have evolved directly from H. mngatii by enlargement 
of the pharyngeal teeth, associated with specialization in 
diet. The other three species are closely related to each 
other, and are not very remote from H. winfftitii, but it is 
impossible to assert that they too have evolved from this 
Nilotic species. 

Haplochromis wingalii (Boulenger). 

ParatUapia winyatii Boulenger, Ann. & Mag. Nat. Hiftt. (7) x. p. 264 
(1902). 

Haplochromis (losfotitawesii (part.) Boulenger, Cat. Afr. Fifth, iii. 
Ii.302(19IA). 

Haplochromis wingatii Regan, Ann. & Mag. Nat. Hist. (9) x. p. 261 
(1922). 

Haplochromis dolorosm Trewavas, J. Linn. Soc. London, xxxviii. 
p. 338 (1935). 

Depth of body a little more than 3 in the length, length 
of head 3. Snout 3$ in length of head, a little less than 
diameter of eye, which is 3g in head. Depth of prseorbital 
6 in length of head, interorbital width 4j, length of lower 
jaw 2$. Jaws equal anteriorly, maxillary extending to 
below anterior { of eye. Teeth in 3 or 4 series above, 
3 below, outer conical or unequally bicuspid, with main 
cusp acute. 34 in outer series of upper jaw. 8 gill-rakers 
on lower part of anterior arch. J^ower pharyngeal teeth 
mostly compressed and bicuspid, including the large 
middle posterior pair, but two pairs of teeth immediately 
in front of these with stout cylindrical bases, which 
retain the main cusp. 4 series of scales on the oheek. 
30 scales in longitudinal series, 4| from origin of dorsal 
to lateral line, 7 between pectoral and pelvic fins. Dorsal 
XV 10 ; last spine nearly j length of head. Anal III 8 ; 
third spine scarcely shorter than last dorsal. Peotoral 
about J length of head, extending to above vent. Caudal 
subtruncate. Caudal peduncle 1J as long as deep. Two 
bars across top of snout; a vortioal bar from eye to angle 
of lower jaw ; a horizontal dark bar from eye to opercular 
spot; an elongate dark patch on anterior part of lower 
lateral line, another at base of caudal; a median dark 
spot on nape, and three dark patches in basal part of 
dorsal fin. Five or six * faint vertical bars between 

* Five on left, side, traces of a sixth on right, in type, 
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opercular spot and first lateral blotch. Caudal spotted ; 
anal with three bright ooelli. 

Described from a single specimen, the type, 54 + 13 mm. 
long, from Gondokoro, Bahr-el-Jebel (coll. Loat). 

The type and six young fishes from the same locality 
were the only specimens of this specieH found by Mr. Loat 
“ in spite of diligent search ” (Boulenger, 1902). In the 
young (36+7$ mm. or less) the pharyngeal teeth are all 
small, oompressed, and pointed, but they probably belong 
to this species, in whioh they were placed by Began. 

Eight other specimens in the British Museum (Nat. 
Hist.) are referred to this species, namely • 

(i.) and (ii.). Two males from the Ruwenzori region, 
the first, 61+14 mm. long, from the Hima R., flowing 
into L. George, the second, type of H. dolorosus, 96 + 
22 mm. long, from the Chambura R., flowing into the 
Kazinga Channel. Tn both the middle pharyngeal teeth 
are stout at the base, but retain a pointed cusp. Tn the 
Hima fish the outer teeth of the jaws are bicuspid, with 
the main cusp acute, whereas in H. dolorosus ” the outer 
teeth are all conical. The length of the lower jaw in the 
Hima fish is contained 2$ times in the length of head— 
a ratio intermediate between that in the type of H. mngatii 
and “ H. dolorosus." These threo fishes are distinguished 
from their purely lacustrine relative, H. nubilus, by their 
rather slender form (depth 2$ to more than 3 in the length), 
by a rather narrow interorbital region (4 to 4$ times in 
the head), and by some degree of enlargement of the 
phanyngeal teeth. In large males of H. nubilus the jaws 
become heavy and the maxillary beoomes rather broad, 
but this is less marked than in H. mngatii and is not 
accompanied by simplification of the teeth. 

In the Hima fish the dorsal rays number XV 10, the 
anal III 10. The type of H, dolorosus agrees with that 
of H. mngatii in fin-oounts. 

(iii.) A male, 61+ 14 mm., from Packwaoh, Albert Nile, 
in which the body is a little deeper than in the type 
(depth 2| in the length). The middle posterior pharyngeal 
teeth are somewhat enlarged and some are blunt. The 
interorbital width is contained 4 times in the length of 
head, the diameter of the eye a little over 3} times. 

(iv.) and (v.). Two small fishes, 44 +10 and 46+22 mm. 
long, from Lake Albert. In these the pharyngeal teeth 
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show no Hign of enlargement, and the depth of the body 
is contained 2£ or 2§ times in the length. I place them 
in H. wingatii with considerable doubt, and would have 
referred them to H. nubilua, if this species had been known 
to occur in L. Albert. 

(vi.) A specimen of 38+9 mm. from L. Albert. The two 
middle pairs of pharyngeal teeth before the last are en¬ 
larged and two of these have lost their cusps. The lower 
part of the cheek is naked. There are 7 gill-rakers and 
a minute rudiment on the lower part of the anterior 
aroh. 

(vii.) and (viii.). Two fishes, 44+9 mm. (<J) and 47 + 

10 mm. ($) long, from Lake Albert, presented to the British 
Museum by Dr. Schouteden. They were believed by 
Dr. David to be the young of H. mahagieneia (q. v.), but 
in the degree of enlargement of the pharyngeal teeth 
they agree with H. mngatii, which they also resemble 
in other characters. To this species they are now referred. 
The female has no dark spots on the side, nor at the base 
of the dorsal fin, and no anal ocelli, but the markings 
on the head are as in the male. 

Haplorhromis mahagienais David & Poll. 

Haplochromti mahagientis David Sr Poll, Ann. Mub. Congo Belgo, (1) 
iii. p. 25X, fig. 27 (1937). 

Depth of body 2j in the length, length of head 2ft. 
Snout a little longer than diameter of eye, which is 4ft 
in length of head. Depth of preorbital 5f in length of 
head, interorbital width 4f, length of lower jaw nearly 2J. 
Teeth in 3 series, outer unequally bicuspid, except a few 
at posterior end of premaxillary ; 42 in outer series of 
upper jaw. Maxillary extending to a little beyond ulterior 
edge of eye ; lower jaw very slightly prominent. 6 gill- 
rakers on lower part of anterior aroh. Scales of cheek 
small, not or but slightly overlapping, in 2 or 3 series, 
leaving a naked area antero-ventrally. Pores of lateral 
line organs very small. Lower pharyngeals massive, 
united by sinuous suture, bearing enlarged teeth with 
flat crowns (fig. 1 A). 30 scales in longitudinal series, 
5 from origin of dorsal to lateral line, 5 or 6 between 
peotoral and pelvic fins. Dorsal XIV 10; last spine 
ft length of head. Anal III 8, third spine about as long 
as last dorsal. Peotoral ft length of head, extending to 
above vent. Caudal rounded. Caudal peduncle a little 
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longer than deep. General colour greyish ; a dark 
vertical bar below eye and one on preoperoulum ; an 
opercular spot; faint traces of five or six transverse bars 
on body and of a dark spot at base of caudal. Dorsal 
grey with black lappets; anal with three bright ocelli 
posteriorly ; pelvics dark. 

Described from the type, a male of 72 + 15 mm. (Congo 
Museum, Tervueren), from Mahagi, L. Albert. 

Drs. David and Poll included in the species also a number 
of younger fish, in which the pharyngeal teeth were much 
smaller, showing no enlargement at all in very small 
specimens. Two specimens determined by them and 
presented to the British Museum (Nat. Hist.), a male of 
44 f 9 mm. and a female of 47 + 10 mm., do indeed 


Fig. l. 



Lower phamygeala, x4, of: A, Haploohromis frnhagumai*, type, 
724-15 mm.; B, Haplochromis mahagiensis, 48-fll mm.; C, 
Haploohromin wingatii , 474* 10 mm. (sent from Tervueren as young 
Haplochromi* mahaf^erutia). 

resemble the type closely, except in having 8 gill-rakers 
in place of 6, and in having the pharyngeal teeth all 
pointed, a few middle posterior teeth being slightly 
enlarged (fig. 1 C). These characters place them with 
H. wingatii, q. v. 

A male of 48 + 11 mm. collected by Worthington in 
L. Albert, has, however, a better claim to be regarded as 
the young of H. mahagiensia , as it already possesses 
a heavy grinding pharyngeal apparatus. A description 
of it foUows:— 

Depth of body nearly 3 in the length, length of head 2). 
Diameter of eye 3} in length of head, depth of preorbital 6{, 
interorbital width 5, length of lower jaw nearly 2J. Teeth 
in 3 series, outer unequally bicuspid, 32 in outer series 
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of upper jaw. Cheek with one or two series of small 
scales and a large naked area. 6 gill-rakers on lower 
part of anterior arch. Pharyngeals massive, bearing 
enlarged flat-crowned teeth (fig. 1 B). 31 soales in a 

longitudinal series, 6 from origin of dorsal to lateral line ; 
scales of chest very small. Dorsal XV 9. Anal HI 8. 
General ground-coloration pale; head-markings as in 
type, with the addition of two bars on the snout; a dark 
patch at base of caudal and another on anterior part of 
lower lateral line; eight or nine conspicuous transverse 
bars, of which five are in front of the patch on lower lateral 
line ; a dark patch on nape and three dark basal patches 
on spinous dorsal; anterior dorsal lappets dark. 

The stomach is empty. The intestine is short (35mm.) 
and contains shells of gastropods and bivalves (some of 


Fig. 2. 



Haploehromu mahagimtis, type. 


which, surprisingly enough, have passed through the 
pharyngeal mill unbroken), a few fragments of crustacean 
limbs, some very small eggs, and a few branching homy 
filaments, perhaps of a polyzoan, some at least of which 
are attached to a gastropod shell. The whole content is 
impregnated and held in a hard mass by botryoidal 
aggregates of calcite. Whether these were formed before 
or after death and fixation is a matter of conjecture *. 

* I* this perhaps a method of exoreting excess calcium, such as might 
well be absorbed by a fish having such a diet T 

The preoperoulum of one side in this fish has an outgrowth in¬ 
vading the oheek. This is probably an extravagance in the general 
strengthening of the bones giving attachment to the strong pharyngeal 
muscles, 
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All the differences between this specimen and the type 
are such as may well be correlated with age, and none 
of them is so striking as the difference between the 
pharyngeals of this fish of 48 mm. and the 47 mm. fish 
believed by David and Poll to be the young of //. nuihagi- 
ensis (fig. 1). It therefore seems best to restrict the name 
to fishes with massive pharyngeals, at least at a standard 
length of 48 mm. or more. 

Haplochromis avium Regan. 

Haplochromi* avium Regan, Ann. <Sr Mag. Nat. Hist. (10) iii. p. 389 
(1929). 

? Haplochromi* lanceolatu* David and Poll, Ann. Mus. Congo Bolgo, (I) 
iii. p. 252, fig. 28 (1937). 

Depth of body 3 in the length, length of head 2$. 
Snout somewhat longer than diameter of eye, which is 
3f in length of head. Depth of praaorbital 6 in length of 
head, interorbital width 5^, length of lower jaw 2$. 
Lower jaw slightly prominent, strong; maxillary extending 
to below anterior J of eye. Teeth in three series, outer 
rather strong, unequally bicuspid or conical, about 35 in 
outer series of upper jaw. Mucus-ohannels of head not 
enlarged. 3 series of scales on the cheek. 7 gill-rakers 
on lower part of anterior aroh. Lower pharyngeal teeth 
compressed and pointed. 29 scales in a longitudinal series, 
6 from origin of dorsal to lateral line. Dorsal XIV 10*; 
last spine £ length of head. Anal JII8; third spine 
as long as last dorsal. Pectoral § length of head, not 
reaohing anal. Caudal rounded (?). Caudal peduncle 
a little longer than deep. Greyish ; a dark bar below 
eye ; two ocelli on posterior part of anal; pelvios blackish. 
Very faint traces of a dark band along middle of side, and 
of another on upper lateral line. 

The type, a male 43+9 nun. in total length, was taken 
from the stomach of a cormorant from L. Albert. 

The description of the type of H. lanceolatus corresponds 
very well to H. avium, the position of the mouth giving 
the head, and hence the whole fish, an appearance of 
greater length than would be normal. The dorsal rays 
number XV 9. It agrees with H. avium and differs from 

♦ This count differs from that of Dr, Regan (XVI9). The specimen 
is damaged at the anterior end of the dorsal and it is impossible to be 
sure whether or not the first ray now present was originally preceded by 
another, 



444 


Dr. Ethelwynn Trewavas on 

H. albertianua and H. bullatus in the relatively small 
eye and the small pharyngeal teeth. In addition, it differs 
from H. bullatus in not having the muous-oanals enlarged. 
H. avium differs from H. mngatii in the larger head and 
larger mouth, and in the absence of any enlarged teeth in 
the pharynx. 

Haplockromis albertianua Began. 

Boplochromis albertianus (part.) Regan, Ann. & Mag. Nat. Hist. (10) 
iii. p. 389 (1929). 

Depth of body 3 or a little more in the length, length of 
head from a little less than 3 to 3J. Snout as long as or 
shorter than diameter of eye, which is 3 to 3j in length 
of head. Depth of prseorbital to 6§ length of head, 
interorbital width 5$ to 5$, length of lower jaw from a 
little more than 2 to 2|. Jaws equal anteriorly : lower 

Fig. 3. 


Head* of; A, Haplockromis bullatus; B, Haplockromis albsrtianu*. 
Nearly twice natural awe. 

without a strong mental tubercle; maxillary extending 
to below anterior J or | of eye. Teeth in 3 series, the 
outer curved, oonioal, 46 to 50 in upper jaw, the inner 
minute, tricuspid, with the middle cusp much stronger 
than the lateral. Scales of oheek in 3 to 5 series. 7 or 8 
short conical gill-rakers on lower part of anterior arch. 
Lower pharyngeal bones strong, in the larger specimens 
united by a sinuous suture ; teeth, except at the lateral 
comers, laige, flat-crowned. 31 or 32 scales in longi¬ 
tudinal series, 5 or 5} from origin of dorsal to lateral line. 
6 or 7 between pectoral and pelvic fins. Dorsal XV 8-10; 
last spine 2$ to 2jj in length of head. Anal III 7-8; 
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third spine shorter than last dorsal. Peotoral shorter 
than head, extending to above vent. Caudal rounded. 
Caudal peduncle not more than 1 § times as long as deep. 
Colour silvery, a little darker above; two dark bands 
across top of snout, a dark patch on nape, a vertical dark 
bar below eye, a dark patch on preoperoulum, and an 
opercular spot. Spinous dorsal with dark lappets, soft 
dorsal with dark membrane between light rays, the dark 
colour sometimes broken into spots posteriorly ; caudal 
spotted; anal clear, or sometimes with one to three 
pale, oval, inconspicuous spots ; pelvics dusky ; pectorals 
clear. 

Six of the types, 54 -f 13 to 754 19 mm. in total length, 
from L. Albert (coll. Worthington). These are the only 
types (syntypes) of the species as now restricted; they 
are all males, and at least some of the features of the 
colour-pattern are doubtless restricted to that sex. One 
of them is in the Belgian Congo Museum, Tervueren, the 
others are in the British Museum (Nat. Hist.). 

Examination of the gut in two specimens shows these 
to be carnivorous fishes, with a short intestine, 60 mm. in 
a fish of 65 mm. standard length, 70 mm. in a 70 mm. fish. 
The stomach contained broken bivalve shells in both, 
some small crustaoea in one and remains of an insect 
abdomen in the other, and in both some small (0*2 x 
0*25 mm.), brown, elongate eggs, a few fragments of tissue 
from a vascular plant, and a considerable quantity of 
sand-grains. 

Uaplochromis Imllatue, sp. n. 

Uaplochromis albertianue (part.) Regan, Ann. & Mag. Nat. Hist. (10) 
ili. p. 380 (1020). 

Depth of body 3 or a little more than 3 times in the 
length, length of head 2| to 3. Snout a little shorter than 
diameter of eye, which is 3 to 3} in length of head. Depth 
of preorbital 5$ to 6^ in length of head, interorbital 
width 5| to 6^, length of lower jaw 2$ to 2|. Jaws equal 
anteriorly, lower with a distinot mental tubercle; 
maxillary extending to below anterior part or middle of 
eye. Teeth in 3 or 4 series, outer unequally bicuspid or, 
occasionally, conical, inner much smaller, tricuspid. 
Bones of head with mucus-channels and their orifices 
enlarged. 3 or 4 series of scales on the oheek. 6 or 7, 



446 


Dr. Ethelwynn Trewavas on 

rarely 8, gill-rakers on lower part of anterior arch, the 
lowest usually minute, one to four of the uppermost 
>usually expanded or bifid distally. Lower pharyngeal 
teeth of two, sometimes four, middle series enlarged, the 
posterior middle pair pointed, some others blunt in older 
specimens. 28 to 32 (usually 30 or 31) scales in a longi¬ 
tudinal series, 4 or 5 from origin of dorsal to lateral line, 
5 to 8 between pectoral and pelvic fins. Dorsal Xlll- 
XV 8-11; last spine to 2 J in length of head. Anal III 
7-9; third spine shorter than last dorsal. Pectoral 
shorter than head, extending to above anal spines. Caudal 
rounded or subtruncate. Caudal peduncle 4 to 1} 
as long as deep. General coloration (<$) somewhat dusky ; 


Fig. 4. 



below eye an ill-defined dark vertical bar; an opercular 
spot; operculum and branchiostegal membrane dusky, 
Dorsal fin with dark lappets, below whieh is a narrow light 
band; soft dorsal and caudal spotted; anal usually 
with one or two round grey spots, sometimes ocellar. 
Pelvios dusky. 

Described from twenty males, some of the typos of 
H . albertianus, 42 + 12 to 66+15 mm long. (coll. Wor¬ 
thington). 

Females .—Four smaller fishes, 40+10 mm. to 46+ 
11 mm. are the only females known. These have well- 
developed ovaries, and in two the ova are very large 
and Apparently ripe. They differ from the males in having 
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a pale general coloration, including hranchiostegal mem¬ 
branes and pelvic fins. The markings of the other fins 
are as in males, but the spot on the anal is present in only 
one specimen and is not well defined. Some or all of the 
outer teeth of the jaws are tricuspid, but this is probably 
a juvenile rather than a sexual character, for the male 
of 48 +12 mm. has a few of the outer teeth tricuspid. The 
middle pharyngeal teeth (examined in two) are only 
slightly weaker than those of the smallest male. 

All these specimens, 20 males and 4 females, are regarded 
as syntypes of the species. One of them, a male, is now 
in the Congo Museum, Tcrvueren, the rest are in the 
British Museum (Nat. Hist.). 

This species is easily distinguished from H albertianus 
by the enlarged mucus-channels of the head. In addition, 
the preorbital bone is wider in fishes of the same size, 
the upper gill-rakers are longer and usually expanded, 
and the lower may be more rudimentary than in H. alberti¬ 
anus. Although the number of specimens of H. alberti¬ 
anus is rather low for such comparisons, it appears that 
higher numbers of dorsal spines prevail in that species, 
in which all six specimens have XV. Only one specimen 
of H. bullatus has XV spines, eleven have XIV and seven 
have XIII. In H. albertianus five specimens have a 
total of 24 dorsal rays, the sixth has 25. In H. bullatus 
the total is 22 in one, 23 in twelve, and 24 in six. 

Food .—The gut has been examined by Mr. Webb in six 
specimens. The length of the intestine was in each less 
than the standard length of the fish. Small crustacea 
were present in five specimens, remains of small moths in 
four of these, and of other insects in three. Few or many 
quartz granules were found in most, and in four there 
were very small eggs, [n one of these the eggs formed the 
large proportion of the recognizable food; they were 
embedded in gelatinous fibres. Pieces of broken bivalve 
shells in two and a small annelid in one complete the list 
of recognizable food. 

Haplochromis sp. 1 (young). 

Seven fishes, 24+6 to 31 +8 mm. long, were taken, 
with the type of H. avium, from the stomaohs of Lesser 
Cormorants. They are too young for certain identifica¬ 
tion, but the five in which the standard length is 27 to 
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31 mm. all show enlargement of about 4 middle pharyngeal 
teeth. One of these has stouter pharyngeal bones than 
the others, and has rather large mucus-channels. It 
may be H. bullatus, but, with the others, is at present 
catalogued under U. mngatii. 

The birds, like the human collectors, would appear to 
have selected males, for all these and the type of H. avium 
have bright ocelli on the anal tin. 

It is of some interest to find that enlargement of 
pharyngeal teeth is apparent at so early a stage. It still 
remains for us to find a series decreasing in size from 
the 48+11 mm. specimen of U. mahagiensis before we 
know how early this species may be differentiated from 
U. wingatii. 

Ecology. 

Worthington (‘ Report on the Fishing Survey of Lakes 
Albert and Kioga,’ Crown Agents, London, p. 93 (1929)) 
states that H. albertianus “ was never taken near the 
shore,” that it is abundant in the deeper waters, where 
it was taken near or at the bottom in three depths, 7 to 
10 metres, 23 metres, and 40 metres. It is unfortunate 
that H. bullatus was not then recognized as distinct, 
for it would have been of great interest to know whether 
the enlargement of the cavities of the lateral line system 
is associated with a life in deeper water *. Probably 
Worthington had also among his ecological material the 
third species, H. mahagiensis, to which may well have 
belonged many of the stomachs examined in the field, 
and found to contain broken mollusc-shells; but this 
species would hardly be expected in the 23 and 40 m. 
trawlings, for at the type-locality, Mahagi, the 20 m. 
line is at a considerable distanoe from shore (see Map 2, 
Worthington, t. c.). 

We have, in L. Albert, in a simpler form, the same 
problem of evolution which in Lakes Victoria and Nyasa 
is so baffling by reason of the large numbers of species. 
At present we have the ecological position shown in the 
table (p. 449), almost everydetail of whioh needs verification 
or expansion by field-work upon the firmer (but still 
incomplete) systematic basis now available. 

* Enlargement of mucua-ohannela i* unknown among the Cichlid 
specie* of the shallower lakes, Victoria and Edward, but has occurred 
twice in L, Nyaca and perhaps oftener in Tanganyika. 
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LII.— Notes on the Genus Clephydroneura Becker ( Diplera: 

Asilidte). By H. Oldroyd, B.A., F.R.E.S., Depart¬ 
ment of Entomology, British Museum (Natural History). 

Broker (1925, p. 68) founded the genuB Clephydroneura 
in the following terms :— 

Handader aobwarz, verdickt, Adern u)>erhaupt 
sebr stark. Gemchtahbckor sehr kloin, 
atif den Mundrand boachrftnkt, Moso- 
notum Kahl, Schildehen fast naokfc. 

Ockorgelb gefUrbten Arton rail verh&Hnfa- 

mftsaig naokten, gelben Boinen. Epipyg [Herm. in litt. 

sohr gross, fucwfbrmig . ('Uphytlroneura* n. g., 

liandader nicht verdiekt, aber mawigorweiterl. 

Geniohteboekor ganz fehlend. 3 Full tor - 
glied von mOasiger L&nge. Epipyg nicht 
gross und nicht nach obon fusaformig 
aufgebogen. Zweito Hinterrandzelto nach 
vome nicht erweitert, tritt auch nicht 
in die ersteHinterrandzelie hinein. Kleine, 

Bchwarzgrauo Arten mit dunklen ziemlich 
beboreteten Beinen • • .. Hynukua Lw. 

Engel (1929, p. 143) pointed out that this diagnosis 
separated off the Asiatic speoies formerly placed in Synolcus 
by Wulp, Kert&z, and Ricardo, and also stressed the 
importance of the metanotal hairs which are present in 
Clephydroneura and absent in Synolcus. 

No speoies appear to hare been placed in this genus 
until Frey (1934, p. 317) referred to it Asilus xanthopus 
Wied. and A. bengalensis Macq. Under Opinion 46 of the 
International Commission on Zoological Nomenclature 
one of these two species must be selected as type, and I 
hereby select Asilus xanthopus Wied. (1819) as type of 
Clephydroneura Becker (1925). 

The genus closely resembles Cinadus Wulp, but is 
distinguished by the pronounoed bulging of the fourth 
posterior cell into the discal oell which is thereby narrowed 
at its middle. The costal and radial veins are thickened, 
especially in the male, where they run dose together, and 
where the fore margin of the wing is more or less dilated. 

Face moderately produoed immediately above mouth 
margin. Moustache rather sparse, Usually white, and 
containing mainly strong bristles. Antennas with cylin¬ 
drical first segment, short bulbous second, and elliptical 
third, with a two-segmented arista, of which the first 
segment is very short. The fine femora have a row of 
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bristles below, which are usually pale and weak in the 
male and often black and strong in the female. 

The genus includes not only the yellow forms mentioned 
by Becker, but also a number of black species similar 
in general appearance to the African species of Synolcm . 
All, however, agree in having the face protruding and the 
metanotal callosities each with a tuft of hair. The males 
of-the different species are readily distinguished by the 
form of the upper forceps in dried specimens, while 
dissoction of the terminalia reveals quite sharp differences, 
especially in the structure of the acdeagus and claspers. 

The females are much more difficult to separate, 
especially those of xanthopus and its allies, which have 

Fig. l. 


e 


TertniruUia of Clephydroneura mxnoi f #p. n., m 
aide-view (for explanation Bee text). 

no distinctive colour-pattern on the legs. The general 
coloration is unreliable, and species with very distinctive 
male terminalia may be almost inseparable in the 
female. 

Structure of the Male Terminalia. 

Structures which show good specific differences include : 
(a) the upper forceps, seen from above, or cleared and 
mounted; (b) the lower foroeps ; (c) the claspers ; (d) the 
sedeagus, which is generally trifid, but shows considerable 
diversity of form ; (•) the eighth stemite which is some¬ 
times inconspicuous, sometimes downtumed and bearing 
a conspicuous tuft of hair. 
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The following eight names are available for species of 
this genus:— 

v AbUub annulafua Fabr. (1775). India. 

./ - xanthojms Wied. (1819). Java. 

y - bengalensis Macq. (1839). Bengal. 

v/ - duvaucelii Macq. (1839). Bengal. 

- flavicomis Macq. (1839). Bengal. 

- barium. Walk. (1849). (!eylon. 

„ - iamenus Walk. (1849). N. Bengal. 

- sundaicus Jaenn. (1867). Java. 
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Key to the Genua Clephydroneura Becker. 

1. Wing* infuseated at tip and along hind 

margin, forming a sharply defined greyish 

area..... 5, 

Wings not at all infuseated, though they 
may have a yellowish stain. 2. 

2. Female with black bristles in moustache. j 

and with black abdominal hairs ana V 

to**** 0 *... 17. brevipmnii, sp. n. 
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Both sexes with moustache entirely white ; 
most of abdominal hairs and bristles 
black. 

3. Female with seventh abdominal tergite 

bare and shining in middle ; male with 
both seventh and eighth so shining .... 
.Seventh tergite of both sexes uniform with 
others. 

4. Fore femora with a short black stripe in 

front, spreading into a subapical ring. 
Thorax with yellow ground-colour, and 
generally a pink tinge. Fore fomora 

below (9) with white bristles. 

Fore femora with sharply defined longi¬ 
tudinal stripe, but no apical ring. 
Ground-colour of thorax black. Fore 

fomora (V) with black bristles. 

(Fomora mainly black. 

5. Logs largely black, at least in front. 

Legs mainly yellow or reddish, especially 

tibiw . 

6. Legs entirely black, except possibly at 

knees. 

Femora black in front, reddish yellow 
behind and at base. 

7. Moustache entirely white . 

Moustache with black bristles . 

8. Femora yellow, black only very narrowly 

at knees, though hind pair sometimes 

more extensively black. 

Middlo and hind femora with a broad black 
apical band. 

9. Fore femora entirely yellow, without trace 

of black ring. Wing-infuscation ex¬ 
tending well into fifth posterior coll 

(fig. 3 6). 

Fore femora with a trace of black band or 
short stripe in front. Wing-infuscation 
scarcely extends into fifth posterior coll 

(fig. 3 a) . 

10. Slender species, with mesonotum, fore half 
of pleura, and dorsum of abdomen black. 
Wings in male feebly dilated. Fifth 

posterior cell narrowly infu seated. 

Mure robust species, with ground-oolour 
entirely yellow (9). Wing strongly di¬ 
lated (<J), fifth posterior ceil well infus- 

oated. 

U. Thorax yellow, with two prominent, 

widely separated, black stripes. 

Thorax either entirely unmarked dorsally 
or yellowish brown with broad, partially 

divided, median stripe. 

13. First and second antennal segments black, 

or at least dusky. «... 

First antenna] segment bright yellow ..., 
13. A slender species with black bristles in 
moustache, grey-brown thorax with 
sharply marked pattern, and indistinct 


3. 

18. gymnura , sp. n. 


4. 


10. (ftwaucelli Macq. 


11. flavicorni* Macq. ^ 

12. Var .fusca, nov.) ^ 


8 . 

14. pulla , sp. n. 

7. 

13. tfmiritftM, sp. n. V 
19. Sp. indet. 


II. 


9. 


10 . 


9. annulata Fabr, v - 


16. txili*, sp. ri. 


8. apicalis, sp. n. ^ 
1. sundaioa Jaenn. 


12 . 


13. 

14. 
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blaok stripe® on femora. Wings in males 

feebly dilated. 

More robust species with moustacho en¬ 
tirely white, thorax yellower than abdo¬ 
men, ploura often darker in front, 
especially in females. Femora without 
pattern, though sometimes uniformly 
dusky. Wings st rongly di lated in males. 
14. Small species (wing-length 10 15 mm.). 

Wings in males feebly dilated . 

Larger species (wing-length 16-23 mm.). 

Wings in males strongly dilated . 

16. Infusoation hardly extending at all into 

fifth posterior cell . 

Infusoation in fifth posterior <*ell well 
marked, usually triangular . 

16. Infusoation in fifth posterior cell broad 

and triangular. Male with conspicuous 
tuft of yellow hair on eighth stemite .. 
Infusoation in fifth posterior cell narrow 
and confined to margin. No hair-tuft on 
eighth stemite... 

17. Dorsum of thorax pale yellow, without 

stripes... .. 

Dorsum of thorax dark brown, with a 
divided median stripe. 


15. (Urtincta, sp. n. 


6. cochinen*i», sp. n. ~ 


15 . 


16. 


7. minor , Bp. n. 

6. bengaJjpntfis Macq. 


4. cri*ta1u* t sp. n. 
17 . 


2. xanthopus Wied, 

3. xanthopus 

[var. uulpi, nov. 


Fig. t. 




Dorsal view of torminalia: (a) 0* bmdmtnnU t sp. n,; 
( 6 ) < 7 . benffalenti* Macq.; (c) O, $undmca Jaenn. 


1. Clephydroneura mndaica Jaenn. (Pig. 2 c.) 

1867. Attlus tundaicut Jaenn. Abh. Senekenb. naturf. Ges. vi. p. >63. 

A very distinct species, readily recognised both by the 
unique form of the male torminalia and by the appearance 
of the thorax. The mesosontum is yellow with two widely 
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separated black stripes following the line of the dorso- 
centrals, and spreading out behind the humeri into a pair 
of lateral black areas. In some specimens the black 
stripes are unusually wide, but the paired appearance in 
place of the usual broad median stripe is very distinctive. 
C. cochinejisis, sp. n., in dark or greasy specimens may 
have a similar pair of stripes just before the scutellum, 
but in front they merge in the middle line instead of 
remaining welt separated. 

General ground-colour clear yellow. Pronotum dark 
above. Dorsum of thorax largely bare, but long black 
hairs on and just in front of scutellum. No strong marginal 
bristles. Abdomen with lateral dark patches, which in 
the anterior segments unite into a transverse band. 
Legs yellow, only knees narrowly black. Wings normal, 
infusoation extending well into fifth posterior cell. 


Kir. 3. 



o, b . Variation in «bapfl of infiiseated area 
in fifth posterior coll. 


In the British Museum from Siam, Biserat, and Bulsit 
Besar (Robinson <t> Annandak ); N.E. Siam, Nung Phat 
(Godfrey ); Burma (Bingham ); Port Dixon, Malay Penin¬ 
sula (Meade-Waldo). 

Jaennioke’s description, especially his reference to 
“ thoraoe bivittato...” leads me to give his name to 
this species rather than to xanthopus Wied. as suggested 
by Kert&z (1909, p. 283) and Rioardo (1922, p. 58). 

2. Clephydroneura xanthopus Wied. (Fig. 4 m.) 

1819. Atiht* mmlhopua Wiedemann, Zoolog. Magax. i. (3) DP. 0, 0. 

1831. A*Um mtntltopu* Wiedemann, Diptera Exotica, p. 180. 

1838. Atihtt xnnthoput Wiedemann, Auaa. Zweifl. In*, i. p. 430. 

Wiedemann originally (1819) described only the female 
of this speoies, characterised by the yellow thorax, 
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Fig. 4. 



a b c 



Male terminals of Clcphydtpnmra spp.fatter boiling in potash, dissecting, 
and mounting : (a) minor, sp. n.; (b) pulla , sp, n.; (c) aemirvfa, 
sp. n.; (tl) cochinenri #, Bp. n.; (e) criatata, sp. n.; (/) xanthopus 
Wied. vor. wulpi, nov.; (g) dixtincta, sp. n.; (h) exilis # sp. n.; 
(*’) atmulata Fabr.; (j) flavicomia Maca.; ( k ) iHavicomi* var. fuaca, 
nov.; sf) duvauctlii Maoq.; (m) xantkopm Wiod. ? («) apxcnlie, 
sp. n. 
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rather browner above, with scarcely a traoe of longitudinal 
stripes ; by the antennae yellow at the base ; and by the 
paired brown abdominal patches which tend to unite 
into a transverse band on each segment. It was not 
until 1828 that Wiedemann mentioned both sexes, and 
here the description exactly matches the earlier ones, 
with an added sentence describing the form of the dilated 
wing in the male. 

Dr. Beier has kindly allowed mo to see the male and 
female standing in the Vienna Museum as types of this 
speoies. The male agrees perfectly with Wiedemann’s 
description, but the female is the darker form described 
below under the name mtlpi. This female cannot, 
therefore, be the subject of Wiedemann’s original descrip¬ 
tion, and unless there was an error in stating the sex 
(whioh was repeated in 1821) the original type must 
be missing. It is clear that the typical xanthopus is the 
pale form represented by the male type. 

In the Brit. Mus. throe males, from Java, Sumatra, 
and an unknown locality. 

Also in the Brit. Mus. three males (Kuala Lumpur, 
Durham ; Siam, Biserat, Robinson da A nnandah .; F.M.S., 
Taiping, Orme) and one female (Siam, Biserat, Robinson da 
Annandak), which differ from the above only in having 
infusoation in the fifth posterior cell. 

By the courtesy of M. Collart T have been able to 
examine the specimen in the Brussels Museum recorded 
by Wulp (1898, p. 142) as a dark variety of xanthopus 
Wied. This agrees exactly with tho female standing as 
type in the Vienna Museum, and is represented in the 
British Museum by a series of 13 males and 15 females from 
Java. The general appearance is very strikingly darker, 
and since both sexes are represented I propose to name 
the variety ; but sinoe colour-characters are so variable 
in this genus I hesitate to give it specific rank. 

3. Clephydroneura xanthopa var. wulpi, nov. 

(Fig. 3/.) 

A robust-looking form, distinguished from xanthopus 
Wied. by its very much darker appearance. 

Face white; moustaohe and beard white. Antennae 
yellow, the third segment blaok or blaokish, arista blaok. 
Antennal bristles black, 
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Thorax yellow-dusted, but with dark grey ground- 
oolour, which gives a much darker effect than in xanthopus. 
Bristles normal for genus, longer in posterior part of 
thorax. Scutellum without marginal bristles. 

Abdomen coloured like thorax, all hairs and bristles 
except a pair on first segment being yellow. Upper 
forceps of male shining black, rest of hypopygium usually 
reddish. No conspicuous hair-tuft on eighth stomite. 

Legs, including tarsi, yellow ; middle and hind knees 
narrowly black. Bristles mainly yellow on fore legs, 
black on others. 

Type male, Nglirip, Central Java, c. 300 ft. 

Nine male paratypes from Java (Soekaboemi and 
Nglirip, collectors unknown). Two male paratypes in 
the Brussels Museum from Java ( Fruhatorfer) and W. 
Sumatra {van Lansberg). The former is one of the 
specimens seen by van der Wulp. 

A number of females of this variety have been seen, 
but they are very difficult to distinguish from those of the 
following Bpecies. 

4. Vlephydroneura criatata, sp. n. (Fig. 4 e.) 

Readily distinguished in the male from the foregoing 
form by the conspicuous tuft of yellow hairs and bristles 
borne by the downtumed eighth stemite, and even more 
strikingly by the form of the sedeagus (figs. 3 e, 3/). 
Otherwise there is practically no difference between them, 
beyond a tendency for the infuscation of the wing-tip 
to extend more fully into the fifth posterior oell, forming 
a triangular area. This is useful as a rough guide, but 
is variable and not at all reliable. 

Type male, Java (Soekaboemi), iii. 1926. Eleven male 
paratypes from Java (Soekaboemi, iii. 26; Mt. Ard- 
joeno, 6000 ft., i. 36 ; collectors unknown). 

I have also seen over fifty females belonging to this 
or the previous species, but cannot separate the two with 
any degree of certainty. 

5. Clephydronenra cochinensia, sp. n, (Fig. 4 d.) 

A series of five males and thirteen females in the 
Brussels Museum, and one pair in the British Museum, 
from Cochin China and French Indo-China. 
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This speoies has the male terminalia in the dried state 
somewhat resembling those of C. vmlpi, but readily 
distinguished on disseotion. The males and typical 
females are conspicuous by having the thorax much 
lighter in oolour than the abdomen, but there is consider¬ 
able variation in the females, in which the pleura are 
often of dark ground-colour in front, forming a triangular 
area, the tip of whioh includes half of the middle 
coxa. 

<£. Face with white or yellowish tomentum over a dark 
ground, vertex and occiput similar. A few white hairs 
on each side above antenna;, about six short dark hairs on 
ocellar tubercule, occipital hairs white, with a few black 
bristles near the centre. 

Antenna? a dark mahogany-brown, almost black, the 
joints lighter and reddish. Grey dusting especially 
noticeable on first segment. Prominent hairs all black. 
Moustache and beard white. Proboscis and palpi an 
oily black, with pale yellow hairs. 

Thorax with both dorsum and pleura yellow, with 
yellow tomentum, a bare stripe in the middle appearing 
darker, especially at its edges. Yellow hairs on the mota- 
and hypopleura, on metanotum, and weakly on sterno- 
pleuron and in front of mesopleuron. Dorsal bristles 
black : two presutural, one supra-alar, one strong and 
one weak postalar; dorsocentrals extending well in 
front of suture, and, weakly, nearly to fore margin of 
thorax. Centre of dorsum behind suture, and scutellum, 
uniformly covered with short black bristles. Marginal 
Bcutellars very weak and numerous. 

Halteres entirely yellow. Squamal hairs yellow, a few 
black hairs on axillary callosity. 

Abdomen with basal segments yellow at sides and margins, 
black in middle. Posterior segments with increasingly 
more black. 

Legs yellow, with tips of middle and hind femora black. 
Front tarsi yellow, last two segments rather darker; 
middle tarsi more dusky; hind tarsi and tip of tibiae 
blackish. Bristles mainly blaok, but one or two long 
brown bristles on basal half of fore tibia. Fore femora 
below with a long yellow fringe. 

Wings normally dilated on fore border. Tnfusoation 
in fifth posterior cell greater than in vmlpi. 



460 Mr. H. Oldroyd on 

$?. Differs fiom male in yellower head-pubescence; 
distinctly darker thorax (which is very variable and may 
be largely black, especially in greasy specimens); and 
in having long black bristles below the anterior femora. 
The legs too may be darkened or reddened, and the 
third antennal segment may be quite pale; but the 
first is always dusky. 

Type wok, P. Condoza, 7. vii. 24. 

Allotype female, P. Condoza, 11. viii. 24. 

Paratype male, 2 Phuquoc, 9. ix. 24, 31. viii. 24; 
2 Thiagnuyen, 21. vii. 23. 

Paratype females, 6 Tayninli, 15. x. 23-20. xii. 23 ; 
1 Thaignuyen, 23. vii. 23 ; 1 Phuquoc, 18. ix. 24. 

All the above collected by R. Vitalis de Salvaza, and 
deposited in the Brussels Museum. 

3 Kuala Lumpur, nr. Lake Garden, 12, 19. ix. 34; 
1 Selangor, TJln Langat, l.ix. 34, and 2 same locality, 
29. viii. 34 ; 1 Upper Perak, Lenggon, 22. x.-5. xi. 34 ; 
1 Kedah Peak, 3000 ft., xii. 1915; 1 Kuala Lumpur, 
23. i. 28. 

The above in the Selangor Museum, Kuala Lumpur. 

Five males—Kuala Kangson ( Hanitsch ), Kuala Lumpur 
( Pendlebury ), Port Dixon (Meade-Waldo), J^aos : Giran- 
ville (Vitalis), and Cochin China, Tayninh (Vitalis) —have 
the thorax as dark as the abdomen, and the pleura 
darkened as in the females. They may represent a 
variety, though the genitalia are indistinguishable from 
the typical form. The above in the British Museum. 

The Brussels Museum has kindly presented to the 
British Museum a pair of paratypes of this species— 
Thaignuyen and Tayninh—and a male of the darker form 
from Tayninli. 

6. Clephydroneura bengalensis Macq. (Fig. 2 6.) 

1839. Astlub bengaUsnMu Macquart, M6m. Soo. K. Soi. Lille, 1838 (3), 
p. 257 ; and Dipt. Exot. i. (2) p. 141, 

In appearance very similar to C. minor, sp. n., from 
which it differs in the form of the male hypopygium, and 
in having a larger area of olouding in the fifth posterior 
cell. The short bulbous hypopygium is very characteristic. 
The wings of the male are hardly dilated. 

Although the species, as its name implies, was originally 
described as from Bengal, it has never since been reoorded 
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there, but Wulp, de Meijere, and Frey have recorded it 
from Java. Macquart’s description, including a mention 
of the weakly dilated wing, could only apply to this 
species or to C. minor , sp. n., and his figure of the 
genitalia shows an acdeagus exactly agreoing with the 
present species. It is probable that the locality was 
given in error as in the case of other Diptera from the 
Fruhstorfer collection. 

In the British Museum, 23 males and 39 females from 
Java, Soekaboemi, 1 female from W. Java, Preangar, 
Djampang, Tenggah, 2 females from Sumbawa or Sepan- 
jang Ts. 

In the Brussels Museum, 2 females from Java ( Fruh¬ 
storfer ). 

7. Clephydroueura minor, sp. n. (Figs. 1 & 4a.) 

A small yellowish-grey species, rather resembling small 
specimens of V. xanthopus Wied. The male is easily 
recognisod by the unusually long trifid penis, and by the 
upper forceps, which are partly red and partly black. 

d 1 . Face, frons and occiput all white-covered. Occipital 
hairs and bristles white. One or two short blaok bristles 
on the ocellar tuberoule. Moustaohe white. Antennte 
yellow, third segment rather dusky, arista black. All the 
prominent antennal hairs black except a tuft of tiny 
pale hairs on the third segment just above the base. 
Palpi brown with pale yellow hairs. 

Thorax with yellow tomentum, but the ground-colour 
is black, giving the whole a greyish appearance, especially 
in the broad middle strip. Humeri yellow. Scutellum 
yellow with discal black hairs and numerous weak mar¬ 
ginals, up to six of these in the middle being prominent. 

Abdomen with hairs entirely yellow, segments grey 
dorsally and basally. 

Legs almost entirely yellow, hind knees only being 
very narrowly blaok, and tarsal segments somewhat 
dusky. Hind legs with blaok bristles in front, otherwise 
hairs and bristles mainly yellow. 

Wings with costal border much Iobs dilated than is 
normally the case in this genus. 

Type male, Khasi Hills, Assam (A. ChenneU, 1878). 

Three male paratypes have muoh less blaok on the 
upper forceps than the type, and have black bristles on 
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the middle femora. Also one female paratype, all from 
Burma (JS. Y. Watson). 

8. Clephydroneura apicalis, sp. a. (Fig. 4 n.) 

A largish, pale yellow species, greyish dorsally, with the 
legs mainly yellow, but with broad black tips to the 
middle and hind femora. In this it resembles both 
('. annulata Fabr. and C. exilis, sp. n., from both of 
which it can bo distinguished by the larger extent of 
infuscation in the fifth posterior cell. 

Face and frons, including ooellar tubercule, uniformly 
covered with yellowish tomentum. Occiput similar, 
with white bristles and hairs. Ocellar bristles pale. 
Moustache entirely white. Antennae yellow, first two 
segments with black hairs, and first segment at base with 
a few white hairs below. Third antennal segment darker, 
arista almost black. Proboscis dark brown, palpi brown 
with long yellow hairs. 

Dorsum of thorax brown with yellow margins and 
suture, median brown stripe divided by a yellow strip. 
Bristles black : two presutural, several supra-alar, two 
to four being prominent; one very prominent postalar 
and one weaker, with several very weak ones. Numerous 
small black bristles along the dorsal stripes, becoming 
stronger and more numerous behind. Scutellum yellow, 
with fine black bristles on the disc and edge, but no 
strong marginals. Pleura yellow, metapleura, hypo- 
pleura, and squamae with yellow hairs. Cox® yellow, with 
yellow hairs. Haiteres entirely yellow. 

Abdomen brownish yellow above, without special 
markings, but with numerous yellow hairs, which become 
longer and more bristly towards sides. 

Legs almost entirely clear yellow, tarsi included. 
Middle femora black for apioal fifth, without a clear area 
at tip as in annulata. Hind femora similarly marked, 
tips of tibiae and of tarsal segments faintly dusky. All 
legs covered with fine black bristles and with long yellow 
hairs, especially below. Most of prominent bristles blaok, 
but two upper tibial bristles and some of the tarsal bristles 
on the fore legs yellow. 

Type nude, Naraikkadu, Tinnevelly Dt., 8. India, 
2600-3000 ft., 9. iii. 36 (BM.-C.M. Exped.). 
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What is probably the female of this species was 
described by Ricardo (1919, p. 65) as the female type 
of a new species, Neoitamus pnlcher. The specimen from 
Kandy, Peyton, 20. v. 92 ( Lt.-Col. Yerbury), is in reality 
a female with a short downturned ovipositor, and is 
probably a Cinadus. Since thiH is the first specimen 
recorded by the author, we may take it as type of 
N. pulcher Rio, The other two females- Harayam, 
Ceylon, l.vi. 92; Kandy, Ceylon, 20. v. 92 ( Lt.-('ol. 
Yerbury )—have a long compressed eighth segment, and 
belong to the present genus. The dorsum of the seventh 
segment is also bare and shining, though the margins are 
yellow-dusted (of. gynmura, sp. n.). The leg-markings 
are identical with those of the male type of apicalis, but 
the thorax is black dorsally and on the fore half of the 
pleura. 

9. Olephydroneura annulafa Fabr. (Fig. 4 i.) 

1775. Aftilun annulatu« Fabr. Sy«t. Etilotnol. p, 704. 

1849. Aftiluft barium Wlk. List, Dipt. Brit. Muk. ii. p. 426. 

First and second antennal segments yellow, with 
black hair; third dusky, of medium length. No black 
hairs on frons. .Several occipital bristles black. 

Thorax black in ground-oolour, only thinly covered with 
tomentum. Pronotum uniformly blackish. Mesonotum 
with yellow tomentum, a broad, indistinctly divided, dark 
brown central stripe, and rather lighter brown side-spots. 
Scutellum blackish, with very short black discal bristles 
and two weak marginals. Pleura and metanotum blackish 
thickly covered with greyish tomentum, with white hairs 
and weak metapleural bristles. Coxae similar. 

Abdomen with yellowish-grey tomentum and central 
and lateral rows of brown spots. Clothing hairs all 
whitish. 

Legs reddish yellow, except for black hind trochanters, 
tips of hind tibia;, all tarsal segments, and a black area 
at tip of u, per surface of all femora. On fore femora, 
and in some specimens on all femora, this spot is just 
before tip and gives appearance of a black ring. 

Wings infusoated at tip, but hardly at all in fifth 
posterior cell. Wing-membrane stained yellowish. The 
principal cross-veins and forks usually have more or less 
distinct brown spots. 
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in the British Museum 19 specimens from Ceylon. 
Localities: Kanthalia, Trineomali, Kandy, Galbodde, 
Udagama, Mount Lavinia. Pundaluoya, Colombo, Pankul- 
lam, Sigiriya. One female from S. India, Coimbatore, 
was recorded by Ricardo (1922, p. 60) as bengalensia 
Macq. 

10. Clephydroneura dmmtcelii Macq. (Fig. 4 1.) 

1839. A#ilu* e/vvauveht Macq. M6in. Sop. H. Sci. Lille, 1838 (3), p. 257, 
imd Dipt. Exot. i. (2), p. 141. 

Antenna yellow, with hairs mainly yellow. Oocipital 
bristles all yellow. Thorax with ground-colour yellow, 
but rather a pink appearance in dorsal aspect. Usual 
dorsal stripes and prominent short black hairs all over 
mesonotum. Soutellum with longish white hairs on disc 
and two black marginal bristles. Metanotal and pleural 
hairs white. 

Legs mainly yellow. Femora black above, exoept at 
base : on middle and hind femora this colour extends into 
a subapieal ring. Tibia* all black-tipped, and tarsi black 
except at base. 

Abdomen with narrow central spots very distinct; 
bristles and hairs all white. 

Winya entirely hyaline, only weakly dilated. 

In Brit. Mus. two males “ India ”; two females 
Jubbulpore, N.W. India (C. G. Nurse ; E. A. Brunetti) ; 
one femalo Alagar Kovil, Madura Dt., S. India, 17. iii. 36 
(B.M.-C.M. Exped.). 

A male in the Oxford Museum has leg-markings muoh 
paler, indeed almost absent on fore and middle legs, 
and the upper forceps appear slightly more slender. 
When more specimens are available this may prove to 
represent a distinct species. 

11. Clephydroneura fiavicomis Macq. (Fig. ij.) 

1839. AbUus flavicorniB Macq, M6m. Soc, K. Soi. Lille, 1888 (3), p. 258 
and Dipt. Exot. i. (2) p. 142. 

1849. AMlua iamenu# Walk. Liat Dipt. Brit, Mus. ii. p. 428. 

Third antennal segment slightly elongate. First two 
segments and base of third yellow. Antennal hairs black. 
Occipital bristles variable, being sometimes all white, 
sometimes mixed black and white. 

Legs yellow, femora black above and in front; hind 
femora more extensively black, especially in Walker’s 
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type. Tips of tibiae and of tarsal segments black, and 
whole of hind tarsi black. Otherwise very similar to 
annvlota Fabr. 

Wulp (1898, p. 142) placed fiavicomia Macq. as a 
synonym of annulatus Fabr. ( = barium Walk.), but I 
think the leg-markings justify its identification with 
Walker’s other species. The type-localities also agree, 
whereas barium Walk, is a Ceylon species. 

Besides the difference in the upper forcops (fig. 4), this 
species is usually to be distinguished from duvaucdii Macq. 
by the more definite femoral stripes and by the general 
coloration, but there is an atypical male in the Oxford 
Museum which can scarcely be distinguished from duvau- 
celii except by the form of the terminalia. 

In the British Museum: Walkor’s type (<^) from 
Bengal; two males, two females from Dehla Dun ; one 
male, one female, “ India.” 

12. Clephydroneura flavicomis vur.fusca, nov. 

(Fig. 4 k.) 

Distinguished from the typical form of flavicomis only 
by the more uniformly dark femora and the more prominent 
blaok bristles on the occiput and metanotum. The male 
terminalia show a slight difference, but I do not think 
this is of specific value. 

Type male, Top Slip Camp, Nelliampathi Hills, 
26. iv. 37. 

Paratypes, male , one from same locality as type; 
one each from Dhimbam, Biligirirayan Hills, 28. iv. 37 ; 
Sethumadi, 20 km. S.W. of Pallachi, 20. iv. 37 ; and 
Thekkadi, Periyar Dam, Travanoore, 6-10. v. 37 (all 
B.M.-C.M. Exped.). 

One female which may belong here, from Jubbulpore, 
N.W. India, vii. 1909 (C. G. Nurse). 

13. Clephydroneura semirufa, sp. n. (Fig. 4 c.) 

A medium-sized blaok and white speoies, with legs 
particoloured red and blaok. Closely allied to C. flavi¬ 
comis Macq., from which it is distinguished by the 
slightly smaller size, by the fore and middle legs being 
leas considerably red, and the hind tibiae and tarsi being 
completely blaok. There is also a difference in the 
shape of the upper forceps of the male. 

Ann. A Mag, N. Hist. Ser. 11. Vol. i. 
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Face with white tomentum, rather brownish towards 
middle. Moustache entirely white. Tomentum of frons 
brown in an oval patch between ocellar tubercule and 
bases of antennae otherwise whitish. Immediately above 
antennae a transverse rectangular depression, while down 
each side of antennae is a short row of stiff black 
hairs. 

Occiput grey-covered ; postocular bristles four or five 
on each side, mostly black, though one or two may be 
white. Below bristles hairs silvery white. 

Antennai completely black, with black hairs especially 
noticeable below the first segment. Proboscis and palpi 
black with white hairs. A tuft of white hairs below the 
proboscis on its basal half. 

Thorax brown, margins and suture outlined in grey. 
Median brown stripe indistinctly divided over its full 
length. A small black triangle with its base on the 
scutellar suture, its apex forward. Scutellum grey- 
covered. 

Numerous small black bristles along central stripe 
and side-margins, with large bare areas before and behind 
the transverse suture. Prominent bristles strong and 
blaok :—Two presutural; a row of supra-alars of varying 
size, three or four of which are prominent; one or two 
prominent postalars, along with several smaller ones. 
All bristles longer towards back of thorax, and on disc 
of scutellum. Scutellum with two long black marginals, 
widely separated. 

Pleura grey-covered. Pro- and hypopleura with silvery 
hairs and metapleura with silvery hairs and three black 
bristles. Coxae all grey, white-haired. Squamae and 
metanotal callosities with white hairs. Halteres yellow, 
greyish at tips. 

Abdomen dorsally a warm brown, bases of seoond and 
third segments ashy. All posterior margins white, though 
more narrowly in posterior segments. Along the front 
of eaoh white band is a row of white hairs ending in one 
or two white bristles on each side ; except the first seg¬ 
ment, whioh has a pair of long black bristles on each side. 
Venter similar, with long white hairs. 

Lege : trochanters all blaok. Fore lege with femora red 
with wide blaok stripe in front and above; tibiae reddish, 
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rather darker in front; tarsus black. Fore femora bare 
of bristles, fringed below with long white hairs ; tibia and 
tarsus with black bristles in front, white behind, all with 
long white hair. Middle leys similar, but with pro¬ 
portionately more black. Femora with one or two black 
bristles in front. Hind lega with femora black except 
for a basal ring and an obscure area behind, which are 
rod. Tibi* and tarsi entirely black, though with thick 
yellow hairs behind towards the tip. Also long silvery 
hairs and numerous bristles which are mainly white. 

Wing normally distended, smoky area at tip including 
outer margin of fifth posterior cell. 

Body-length 16 mm. Length of one whig 12 mm. 

v similar, face more yellow, ovipositor not including 
seventh segment, shining brown with black hairs as well 
as white. 

Types cJV and 5 and 3 ¥$ paratypes, all from 
Kodaikanal, 8. India, 7000 ft., 24. iii. 36 ; V paratype 
from Madukarai, Coimbatore lit., 8. India, 19. iv. 37 
(all B.M.-C.M. Exped.). 


14. Clephydroneura pulla, sp. n. (Fig. 4 6.) 

Very closely similar to C. semirufa, sp. n., but sharply 
distinguished in having the legs almost entirely dark 
coloured. Femora uniformly dark purple-black, tibi® 
more brown, and lighter towards base. Leg-bristles 
mainly black, legs with numerous long silky-white hairs. 
Central stripe of thorax is more distinctly divided into 
two parts, which in front are well separated by a yellow 
area. 

Type male and one paratype nude, Vizagapatam, S. India, 
3-9. vii. 26 ( R. Senior-White ). 

15. Clephydroneura distincta, sp. n. (Fig. 4 g.) 

A very slender, Ommatiue-Uke species, dark grey-brown 
with yellow legs, the femora with an indistinctly darkened 
stripe. Male unique in genus in having a long whip-like 
sedeagus. 

Antennae black, with long third segment. Faoial 
tuberole very small, moustache with one or two black 
hairs above. 


30* 
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Face with white tomentum, moustache mainly white, 
with a few black hairs above. Frons with lateral black 
hairs. Some of the oocipital bristles blaok. 

Pronotum grey, with white hairs and bristles. Dorsum 
of mesothorax yellowish brown, with two well-defined 
dark brown stripes lying between acrostioals and dorso- 
centrals, and two lateral dark areas on eaoh side. Dorso- 
centrals and paired acrosticals well defined, and extending 
very nearly to front of mesothorax. A few bristly hairs 
above and behind humeri, and round side-margins the 
usual bristles, but rest of dorsum quite bare. Scutellum 
with longish white hairs on disk and margins. Pleura 
thickly covered with yellowish-grey tomentum ; white 
hairs on hind margin of mesopleuron and on stomo- 
pleuron, white bristles and hairs on metapleuron, hypo- 
pleuron, and metanotum. Halteres yellow, dusky- 
tipped. 

Abdomen dark grey, with yellow tomentum and yellowish 
apical bands to each segment, in front of which are 
numerous long fine bristles. All hairs and bristles yellow 
or whitish. 

Legs yellow, fore femora above and middle femora in 
front with short indistinct black stripe; hind femora 
faintly dusky, but no distinct markings. Tibi® and 
most of first tarsal segments reddish yellow, rest of tarsi 
blaok. 

Wing-margin scarcely dilated in male, and discal cell 
not very strongly constricted. Wing-tip infuscated, this 
area extending well into fifth posterior cell; rest of wing- 
membrane hyaline. 

Type male , Coonoor, 6000 ft., S. India, 22-23. iv. 37 
(. B.M.-C.M . Exped.). 

16. Clephydroneura exilia, sp. n. (Fig. 4 h.) 

Like diatincta, above, a rather slender Ommatma -like 
species. 

Antennas yellow, with blaok hairs, third sequent dusky. 
Frontal hairs and occipital bristles white. 

Pronotum and mesoscutum, and a triangular area 
including most of mesopleuron, half of atemopleuron and 
base of middle ooxa, black. Rest of pleura yellow, with 
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white haire on stcrnopleuron and metapleuron, white 
bristles on metapleuron and hypopleuron. Metanotal 
bristles mixed black and white. Scutellum reddish 
yellow, with black discal hairs, no prominent marginal 
bristles. 

Abdomen with white hairs and bristles only. Pattern 
destroyed by rubbing in single specimen ; ground-colour 
black, with red lateral margins and apical bands. 

Legs all reddish yellow, with only tips of middle and 
hind femora black. Tarsal segments brown-tipped. 
Wings strongly infuscated, band in fifth posterior cell 
broad, but not sharply angled. 

Male hypopygium resembles that of C. pulla, sp. n., 
but can be distinguished on dissection. 

Type male, Burliyar, 3000 ft., Coonoor Ghaut, S. India, 
17. iv. 37 (J Exped.). 

I have seen a female [Kuala Lumpur, nr. Lake Garden, 
21. ix. 34 (Pendlebury)], which runs down in the key to 
this species, but differs in having no black on the pleura, 
but a black soutellum. The hind femora also have an 
indistinct stripe. In view of the widely separated 
localities, I think this is likely to be a related species 
rather than tho female of exilis. 

17. Clephydroneura brevipennis, sp. n. (Fig. 2 a.) 

A rather slender, dark species, with the wings distinctly 
shorter than the body, reaching only to the tip of the 
sixth segment in the male. 

<?. First two antennal segments yellow, third dusky. 
Frontal hairs white, occipital bristles blaok. 

[Thorax and abdomen vory greasy, pattern being 
destroyed.] 

Thorax, ground-colour blaok on pronotum, meso- 
notum (except humeri and postalar callosities), most of 
meso- and stemopleura, and lower part of hypopleura. 
Soutellum red, with blaok discal hairs, and two black 
marginal bristles. Metanotum red at sides, with a blaok 
central area. Pleural and metanotal hairs all white, with 
no strong bristles. 

Abdomen ground-colour blaok, with only margins 
reddish. Except for a single blaok bristle at each side 
of first segment, all hairs and bristles are white. 
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Legs, femora reddish yellow, indistinctly black above 
and in front. Tibi® and first tarsal segments yellow, 
black-tipped, rest black. 

Wings strongly dilated, clear, but stained with yellow. 

?. Agrees with male, except in having two strong 
black bristles in moustache, some of frontal bristles black, 
four black bristles on pronotum, and discal and prominent 
segmental bristles on abdomen black. 

Type male, Top Slip Camp, Nelliampathi Hills, 
S. India, 26. iv. 37. 

Type female, Thekkadi, Feriyar Dam, Travancore, 
S. India, 6-10. v. 37. 

Both B.M.-C.M. Exped. 


18. Clephydroneura gymnura, sp. n. 

Nearly related to C. brevipennis, sp. n., from which 
it is easily distinguished by having the discs of the seventh 
abdominal segment in the female, and the seventh and 
eighth in the male, bare and shining. 1 have only seen 
this in one other species of Clephydroneura, in two females 
whioh 1 referred to apicalis, sp. n. The upper forceps 
of the male resemble those of brevipennis, sp. n., 
but each half is not so strongly cylindrical in cross- 
section. 

cJ. First two antennal segments yellow, with black 
hairs; first segment also with long pale hairs below. 
Moustache and occipital and pronotal hairs and bristles 
entirely white. 

Thorax : dorsum and pleura dark in ground-colour, 
with dense tomentum. Median brown Btripe divided, 
and black at edges in front. 

Abdomen on each segment a very narrow central brown 
spot and a pair of lateral longitudinal striped plaoed very 
near to the side-margins. Seventh and eighth segments 
bare, shining brown dorsally, with sides and hind margins 
dusted. Hairs and bristles entirely white. 

Legs yellowish red, middle and hind femora with 
anterodorsal black spot extending anteriorly into a short 
black stripe. Tibi® and first tarsal segments with black 
tips, rest of tarsi black. 

Wings strongly dilated, without infuscation, but 
stained yellowish in front. 
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$. Exactly similar, except for black bristles below fore 
femora and only one bare segment before terminalia. 

Type male : the only male known to me is a specimen 
without locality, in the Oxford Museum. 

Allotype female, Khangpur, Central India, 25. ix. 07 
(Brunetti), in the British Museum. 

Paratypes : two females “ E. India ” (Maunders Coll.), 
in the Oxford Museum. 

19. Clephydroneura sp. indet. 

Three females from the Biligirirayan Hills, S. India 
(B.M.-C.M. Exped.). 

Well characterised, but in the absence of the male I do 
not propose to give them a name. 

Antenna) black, but third segment not so long as in 
semi rvfa or pvlla. Logs resembling those of semirufa, but 
femora more extensively black, especially the two hind 
pairs. Tibiae pale yellow, black-tipped. Moustache with 
some black hairs abovo. Pleura with very heavy 
tomentum, but clearly darker in front half. Abdomen 
black with grey tomentum and indistinct brown centre 
stripe. Wings ipfusoated, but the infuscated area hardly 
oxtending into the fifth posterior oell. 
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LIII.— A new Mace of the Sand-Cat (Felis margarita). 

By R. I. Pooook, F.R.S. (Zoological Department, 

Natural History Museum). 

Ik their report upon the mammals collected by Angus 
Buchanan in the south-western Soudan, mostly at Air, 
Thomas and Hinton (Ann. & Mag. Nat. Hist. (9) xvi. 
p. 188 (1925)) referred to a specimen of F. margarita 
which was sent to the late Lord Rothschild, who intended 
to write an account of it, but apparently did not do so. 
This specimen was seen by Lavauden (Bull. Soc. Hist. 
Nat. Afr. Nord, xix. p. 258 (1928)) and by Flower (Proc. 
Zool. Soc. 1932, p. 390), both of whom adopted that name 
for it, as recorded in my paper on this oat long due to 
be published by the Zoological Society. In this paper I 
described as apparently representing a new race a specimen 
collected by Col. R. Meinertzhagen and Mr. Willoughby 
Lowe at El Clolea in the Algerian Sahara, naming it 
F. margarita meinertzhageni. 

Since the locality in the Soudan where Angus Buchanan 
collected is about 1000 miles to the south of the type- 
looality of Meinertzhagen’s Sand-Cat, it seemed likely 
that the two specimens would prove to be racially distinct. 
I therefore wrote to Dr. Jordan, F.R.S., asking for the 
loan of the skin and skull for examination, and he kindly 
granted my request. The expectation that Buchanan's 
specimen would represent another race of this rare and 
interesting species proves to be correct. I propose there¬ 
fore to describe it as follows :— 

Felis margarita airensis, subsp. n. 

Type. Ad. $ from In-Abbangarit, W. of Air, S.W. 
Sudan, 859-1000 ft. (Angus Buchanan). 

Coat soft but not long or luxuriant, the hairs on the 
upper flank about 25 mm., underwool moderate in amount. 
Colour: face white, with a faint huffish patoh between 
the eye and the rhinarium and a deeper buff stripe 
extending from the posterior corner of the eye beneath 
the ear; crown of the head sandy-buff, with a faint 
buffy white or grey speckle, and with a tolerably well- 
defined pattern of six Btripes formed of elongated, lineally 
arranged spots and extending from the forehead, where 
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they are buffy, on to the fore nape, where, as between 
the ears, they are fusoous ; ears mostly buff, without 
the grey speckle of the crown, with a tolerably large 
blackish apioal spot, about 15 mm. long; nape and 
shoulders with the pattern traceable but not so distinct 
as on the crown ; back from the shoulders to the croup 
greyish sandy owing to an extensive subapical whitish- 
buff band and a small black tip on the contour hairs; 
the black very much in evidence in the middle of the hind 
back, where it forms two longitudinal stripes, running 
along the spinal orest to the root of the tail; sides of body 
paler, with less black than the back, but ornamented with 
five or six distinct vertical buff stripes; under hair of the 
mid-line of the back rich ochreous buff, paler buff laterally 
and white on the sides; tail above like the back, in¬ 
distinctly striped with black, but the distal third whiter, 
with a subdivided black tip and a blackish stripe in front 
of it; lower side of tail mostly white, with some very 
faint buff traoes of stripes; hind leg with thigh marked 
externally with about five more or less infuscate stripes, 
the two nearer the hock strong but not extending on to the 
inner side of the thigh, which is clean white, turning to 
rich ochreous posteriorly, area below the hock white 
except the hairs about the pads, whioh are brown-grey, 
and a buffy patch on the outer side just above the plantar 
pad. Fore leg rather rich ochreous buff above turning 
to white on the paws, two strong dark brown stripes, 
joined or nearly so behind by a large patch of the same 
colour, the upper imperfectly, the lower completely 
enoiroling the limb ; the hairs on the soles brownish grey, 
a small black patch on the outer side above the plantar 
pad. The whole of the underside of the body from the 
chin to the inguinal region clean white with no pattern. 

The hair-mats on the feet much less developed than 
in other races of the speoies, the pads more exposed, and 
only the posterior part of the plantar pad oovered. 

The flesh-measurements in English inches, with those of 
the type of meinerlzhageni for comparison, are aB follows :— 

meinertzhageni ,. head and body 18 ; tail 11; hind 
foor 4$ ; ear 2f. 

alrensis . ? head and body 15f ; tail 9|; hind 

foot 4 ; ear 2. 
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The following are the principal skull-measurements 
of the two :— 
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The differences in size both bodily and cranial between 
the two specimens are probably a matter of sex. The 
skull of airemin is in all essentials like that of twine,rtz- 
hageni, both being distinguished from skulls of F. ocreata 
by the large bullae, long nasals, and absence of thickening 
outside the infraorbital foramen on the malar. The large 
size of the bullae in F. margarita is probably an adaptation 
to desert life. They recall the inflated bullae of the 
Fennec Fox (Vulpea zerdu), which has a similar habitat; 
but in the Fennec the pinna is also greatly expanded. 
This is not the case in F. margarita, in which the 
oars themselves are not appreciably longer than in 
F. ocreata. 

Apart from size this specimen differs from the type of 
me.intrtzhage.ni in the following particulars:—(1) The 
winter coat is muoh shorter and less luxuriant, although 
the two were collected in the same month, namely 
February. This suggests that the cold of winter is much 
more severe at El Golea than at Air. Also the mats 
of hair on the soles of the feet are correspondingly shorter 
and less bushy, hardly overlapping the toes in front 
and not entirely covering the plantar pad behind. (2) The 
general colour is muoh lighter owing to there being 
noticeably less black speckling in the contour hairs 
of the dorsal surfaoe; the underhair of the spinal area 
is rich oohreous buff, not sooty; the face is muoh whiter 
owing to the smaller and paler buff patch on the muzzle 
between the eye and nose; the ears behind are bright 
buff throughout except for the fuscous patch at the tip, 
which is muoh smaller than in meinertzhageni ; the crown, 
nape, and shoulders are also more yellowish buff and the 
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crown has six tolerably well-defined rows of long spots, 
forming stripes, which are traceable over the nape and 
shoulders; the spinal area of the hind back has two 
black longitudinal stripes, and the vertical stripes on the 
flanks are more distinct and buffy; the underside from 
the throat backwards is clean white, not tinged with 
bulf; the large black patch on the sole of the hind foot 
close to the plantar pad in meinertzhageni is represented 
by a buffy spot, and the stripes on the fore legs are less 
well developed. 

So far as I can judge from the descriptions of a few 
skins identified as typical margarita, namely the original 
specimen from N6gousa described and figured by Loche 
(Rev. Mag. Zool. x. p. 49, 1858), one from Fort Poliquac 
described by Lavauden, and one from Laghouat described 
by Heptner and Dementiev (Bourdelle’s ‘ Mammalia,’ i. 
no. 6, p. 228, 1937), this new race is more like the typical 
form than it is like meinertzhageni. But it is at least 
distinguished by the comparatively poor development 
of the hair-mats on the soles of the feet, which do not fit 
Loche’s description as being clothed “ more leporum.” 
It also differs apparently in the presence of the stripes 
on the orown and on the spinal area of the hind back. 
Heptner and Dementiev indeed stated that in their 
specimen spots and stripes were almost entirely wanting 
and that the stripes on the haunches were few and feebly 
marked. This is certainly not true of Buchanan’s speci¬ 
men ; nor is it true of the type, judging from Loche’s 
description and figure. 

According to a note by Buchanan this cat lives in holes 
in the sand-dunes in ASr. The specimen was captured 
by being dug out of a hole in which it had taken shelter. 
The type of margarita was recorded as killed in a very 
dry, sandy locality with scattered dumps of plants at 
N^gousa on the Tripoli limit of the Algerian Sahara; 
and the district of El Golea, where the type of meinertz¬ 
hageni was procured, consisted, Mr. Willoughby Lowe 
told me, mainly of sand and rooks. The habitat of the 
three cats is therefore very similar. 

Buchanan’s collection also contained specimens of a 
oat described by Thomas and Hinton as Felie hauaea. 
They represent a local race of the common North African 
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wild oat, F. ocreata, and were secured at the following 
localities: Teh Siderak in Air, 2360ft.; Famiso, N. Kano, 
Nigeria, 1700 ft.; and Zinder in Frenoh W. Africa, 1600 ft. 
These specimens are not all alike, but on the whole the 
coloration of the dorsal surface is very like that of the 
type of F. margarita. They differ from it principally 
by the comparative indistinctness of the stripes below 
the elbow on the fore leg and above the hock on the 
hind leg, the more conspicuous stripes on the end of the 
tail, the presence of two buff stripes across the throat 
and of numerous buff spots on the belly, the darker tint 
of the paws and face, the face having two cheek-stripes, 
and the deeper, more ochreous hue of the ears, which 
are more sharply contrasted with the crown, have no 
dark tip, but are furnished with a short apical pencil of 
hairs of which no trace iB visible in the types either 
of meinertzhageni or direneis. 

The close kinship between F. margarita and F. ocreata 
is shown by the presence of the spinal crest, the general 
pattern, the ochreous underhair of the dorsal surface, 
and the shape of the skull. The example, moreover, 
collected by Buchanan, has the hair-mats on the soles, 
which were regarded as distinctive of the species, much 
less developed than in the type of margarita, and the ooat 
is not appreciably softer and more silky than in examples 
of F, ocreata hausea. 


LIV .—Studies on the Onychophora. —V. Onychophora,found 
in Cape Colony. By S. M. Manton, M.A., So.D. 
(Mrs. J. P. Harding), Fellow of Girton College. 

[Plate XIII.] 

Thb observations recorded below were made in the oourse 
of a visit to Cape Colony in 1933, undertaken with 
assistance from the Government Grant Committee of the 
Royal Society, to obtain material for anatomioal and 
other studies, the results of which are being published 
elsewhere. 

Pmpatopsie is a genus widespread through the forested 
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and damp areas of Cape Colony, but its abundance in 
suitable localities is very variable. No precise figures 
have been obtained, but similar environments may 
provide a collector with over 100 or with only a very 
few specimens as a result of a day’s search; and the 
same locality in different seasons or years may show 
great differences in the abundanoe of its Peripatopsis 
fauna. 

It has been shown (Manton and Ramsay, 1937) that 
Peripatopais is far less able to control its water loss than 
other dry-skinned terrestrial creatures, and in consequence 
it is restricted to environments that are permanently 
damp throughout all seasons. An exceptionally dry 
season may exterminate a population locally, and re- 
colonisation from a distance presents great difficulties 
if the intervening oountry is dry, as Peripatojma can only 
withstand a dry atmosphere for a few hours (Manton and 
Heatley, 1937). Thus localities presenting apparently 
suitable conditions for the Onychophora may be devoid 
of these creatures. Exceptionally wet conditions are also 
deleterious, as the Onychophora are readily drowned 
unless they can climb up trees under the bark, or leave 
the ground in some other way. Discontinuous areas of 
forest or damp country may thus support isolated colonies 
Onychophora, and this may be an important factor 
in the development of local species or varieties. 

The local forms of the Onychophora in Cape Colony 
have not been fully investigated, as collecting over the 
large areas where they can be found has been very 
incomplete. Purcell in 1899 recorded six perfectly 
distinot and five doubtful South African species of Peri- 
patopeia from Cape Colony, and in 1900 he considered 
three of the latter to be specifically identical with 
P. moseleyi. Hutchinson (1928) recorded a new speoies, 
P. intermedia, from Swellendam, and Lawrence (1931) 
described the blind white P. aka from caves on Table 
Mountain. Collecting in many small areas during one 
month’s travel across Cape Colony in 1933 yielded at 
least two other forms which do not fit existing descriptions. 
These are reoorded below, but they are not described 
fully and no names are given to them as the material 
is insufficient, most of the specimens having died un- 
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observed at a time when no work could be done on them. 
Any attempt at interpreting the looal forms is better 
postponed until collections are more extensive and 
representative. 

Peripalopeis balfovri was found on the slopes of Table 
Mountain. The most profitable places for collecting were 
the wooded parts known as “ Orange Kloof,” “ Lady 
Ann Barnard’s Cottage,” and “Window Gorge.” This 
species was the commonest one on the Cape Peninsula 
in 1933. 

P. capensis was collected on the slopes of Table Moun¬ 
tain, mainly from Orange Kloof and from Kirstenbosch 
Woods. In 1933 this species was much less common than 
P. balfouri. 

P. sedguncki was collected mainly from Knysna in the 
main forest about 10 miles along the road from Knysna 
to Avontuur. Most of these specimens were coloured 
grey- or reddish-brown, or terra cotta, the latter exactly 
matching the decaying trunks of wood, in which many 
were found. Other specimens were obtained in more 
open country near Grahamstown, and were found mostly 
under stones etc. A few very large dark grey-brown 
specimens wore collected in woods near the mouth of the 
Groot River. 

P. mosdeyi was collected in the forests of the Hog’s 
Back Range near Alice. This was the only locality in 
which any species could be described as abundant in 1933— 
many dozens were seen during a few hours’ collecting in 
a very small area. It was noticeable that the land 
planarians were also numerous, whereas in other forests 
they had been much more scarce. This may indicate 
that the continuously damp conditions throughout several 
years had favoured both Peripalopsis and the land 
planarians. In 1934, after a dry period, the abundance 
of Peripalopsis in this locality had reverted to the usual 
comparative scarcity. 

P. clavigera was not found at Knysna, its previously 
recorded locality, although extensive search was made. 

Opiathopcd.ua cinctipes, previously recorded from Uiten- 
hage and Alexandria, was not found in the former 
locality. 

A form of Peripatopsia with sixteen legs was found in 
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the Knysna forests and near Grahamstown. In size it 
resembled the smaller species forming the P. balfouri 
section of the genus, but it did not curl up spirally as 
does P. balfouri (Purcell, 1900). Most specimens were of 
a dark grey-black colour dorsally and laterally, and the 
ventral surface was usually brilliant purple. This pig¬ 
ment is readily soluble in water and spirit. Other 
specimens were brown with a light lateral band above the 
legs. The embryos appear to be unlike those of P. bal¬ 
fouri. Another form of Peripalopaia with seventeen pairs 
of legs was found in the Wilderness near George. In 
size it resembled P. capenaia, but slight differences in its 
general behaviour and in the external appearanoe of 
its embyros suggested that it was distinct from that 
species. 

The recorded variations in colour of the South African 
species have been summarised by Purcell (1900). All 
these varieties were found in P. aedyuncki, although 
the terra cotta and dull browns predominated. All 
specimens of P. capensis and P. balfouri were of the 
grey-green to black variety, and all those of P. moaeleyi 
were dark grey to black. One large specimen of P. aedy- 
wicki showed the colour-variation given in PI. XIII. fig. 2. 
It was found in the woods near Van Staaden's Pass between 
Gamtoos and Uitenhage. The upper surface was almost 
black, darker than any other specimen I have seen, and 
it had no trace of the brown colour shown by this speoies 
elsewhere. A band of white encircled the head, the 
antenna} and eyes remaining black, while the oral papilla) 
and the parts baok to the first pair of legs were white. 
The black dorsal stripe continued across this area. This 
colour-variety has been recorded for P. moaeleyi and 
P. balfouri (Puroell, 1900), but does not seem to have 
been found Wore in P. aedgwicki. 

Although a large number of specimens were handled, 
particular care was taken not to depopulate any region 
completely, particularly in the neighbourhood of Cape 
Town. Males and immature specimens were liberated 
together with large numbers of young ones bom in 
captivity. 

It is probable that a scarcity of Onyohophora, either 
locally or in certain years, is seldom due to over-collection, 
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but rather to climatic causes, and to the clearing and 
burning of land whioh so easily exterminates whole 
colonies. S imil ar observations were made by Steel 
(1896) for the Australian forms. They are slow-growing 
animals (as will be shown in the next paper of this series), 
but their habits give them adequate protection from 
larger carnivorous organisms, and each female may 
produoe in her lifetime 100 or more young ones, each 
taking on a free-living existence as adequately equipped 
as its parents. 

Many figures have been published representing the 
various described species of Onychophora, and many are 
far from life-like. Two photographs are here given of 
living animals as they appear on splitting open a decaying 
log. PI. XIII. fig. 1 shows two females of P. moeekyi 
and PI. XIII. fig. 2 represents the colour-variety of 
P. aedgwicM whioh is described above. I am indebted to 
Mr. D. P. Wilson for taking the photographs of these 
animals. 
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EXPLANATION OF PLATE XItt 

Fig. 1. Pmpotopm momUyi. Photograph of two .living full-grown 
females (dark grey). About x 1*8. 

Fig. 2, PerijxUoptis atdgwicki. Photograph of living specimen of the 
colour* variety with a white band round the head, the body 
being almost black. About x 1 *6. 
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LV .—Reptiles and Amphibians from the Southern Hejaz. 
By H. W. Parker, B.A., Department of Zoology, 
British Museum (Natural History). 

The interest of the Arabian fauna to zoo-geographors 
has recently been stressed by Prof. Bodenheimer (1937), 
and any additional material which may throw light on 
the complexities of the problem is of the greatest 
importance. Arabia until recently contained almost 
the only largo terrestrial area which was completely 
unexplored, and even to-day our knowledge of its fauna 
is only fragmentary. Consequently the collections made 
by Col. Philby in the southern part of the Hejaz are 
of importance, and the following notes on the reptiles 
and amphibians he obtained may be of interest to 
students of distributional problems. 

The colleotion contains representatives of twenty-seven 
speoieB; many of them have not previously been recorded 
from the Hejaz, and these are indicated in the following 
lists by an asterisk. Unfortunately, the rough treatment 
to which the collection was subjected in transit resulted 
in many of the labels being rendered illegible, so that 
in many instances preoise localities are not available. 
But the general area oolleoted was between Mecca and 
Ann. A Mag. N. Hist. Ser. 11. Vol. i. 31 
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Shabwa (Hadramaut), the eastern foot-hills of the coastal 
mountains forming the western boundary and the edge 
of Rub’ al Khali the eastern. 

A very high proportion of the species and Bubspeoies 
found in this area (12, or nearly 45 per oent.) are endemic 
in Arabia, or even in the south-eastern part of that 
country. Many of these endemic species belong to 
genera which arc Eremian (t. e., restricted to the Sahara- 
Sind desert belt), e. g., Uromastyx . Scincus , and Eryx , 
but others are derivatives of African or Indo-Afrioan 
genera, o. g., Agama, Chameleon, and Naja. Phryno- 
cephalus, with one endemic species, is a northern, Irano- 
Turanian genus, and the other genera ( Leptolyphlops , 
Rana, and Bufo) are almost cosmopolitan. Of the non¬ 
endemic speoies there is a very high proportion of Eremian 
forms, and, following Bodenheimer’s arrangement, they 
may be grouped as follows :— 

(a) Paneremian, extending from Morocco-Sahara to 
Baluchistan and Sind or nearly so far : Varanus g risen s, 
Piyodactylus kasselquisti, Acanthodactylus boskianus asper. 
Spalerosophis diadema, Malpolon moilensis, and Aspis 
cerastes. 

(b) Eastern Eremian, extending from Sind and Balu¬ 
chistan to Eastern Arabia, often south to Muscat; now 
known further to the south : Scincus conirostris, Cera- 
modactylus dorite. 

(c) Western Eremian forms living in Egypt, Sinai, 
H. Palestine, and W. Arabia along the Tihama Plain to 
Aden, and in the interior to the northern or southern 
borders of Rub’ al Khali: Tarbophis guentheri and Echis 
cohratus. 

Of the remainder Coluber rhodorhachis is Eremian with 
a range about equivalent to 6 plus c, Mabuya brevicoUis 
and Bufo regularis are Ethiopian, and Rana ridibunda 
and Hyla arborea savignyi Irano-Turanian with a 
Mediterranean penetration. 

The dominance of the Eremian forms is thus very 
obvious, but a particular point of interest is the paucity 
of Ethiopian elements which Bodenheimer believes to 
form such a marked element in the southern Hejaz— 
Yemen mountains and their foot-hills. This apparent 
discrepancy may be due to the possibility of the mountain 
ohain forming a barrier to the Ethiopian elements, which 
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are confined to its seaward slopes and foot-hills; the 
present collection was made on the landward side. 

Geckonlda. 

Ptyodactylus hasselquisti (Donndorff? 1789). 

<$. (No locality.) 

This gecko is widely distributed in Arabia from the 
Hejaz to Oman. Flower (1933, p. 763) has drawn 
attention to the fact that the numerous local races which 
undoubtedly exist cannot be satisfactorily designated, 
even by trinomials, until much more complete infor¬ 
mation is forthcoming, especially concerning the eco¬ 
logical conditions under whioh the various races live. 

Veramodadylus dorise Blanford. 

2 specs. (No locality.) 

This specific identification is open to question, for 
unfortunately the specimens are not sufficiently well 
preserved for a satisfactory comparison to be possible. 

Agamtdss. 

*Phrynorephalu« arabicus Anderson. 

$. Ramya. 23. 5. 36. 

?. Sahlal, 2600 ft. 21. 9. 36. 

6 (No locality.). 21. 9. 16. 

Ayama einaita Heyden. 

2 cfc$> 2 juv. (No locality.) 

Agama flavimaculata( Riippel). 

<J$. Abha, 7260 ft. 12. 6. 36. 

6 ejeJ, $?. and juvs. (No looality.) 

It seems very probable that Agama jayakari Anderson 
is only an eastern race of A. flavimacubata, in whioh case 
western specimens should be known as A. fiavitnaculata 
flavimaculata, the type-looality being Jiddah. Both 
“ species ” have been recorded from the Hadramaut and 
Hasa, which lie on the boundaries of the Oman region 
from whioh jayakari was originally described, and it is 
in these areas and Hub* al Khali (from whioh jayakari 
has been reported) that the two may be expected to 
intergrade. 


31* 
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Agama adramitana Anderson. 

<£. Shaib Hanjur. 2. 6. 36. 

(J. On road to Hijia, 6500 ft. 3. 6. 36. 

$. Hijia. 4* 3. 36. 

3 <$<$$. Abha, 7250 ft. 12. 6. 36. 

2 <&?, 3 $$. (No looality.) 

This series raises considerable doubts as to tho validity 
of adramitana. Anderson, when describing the species, 
diagnosed it as being very closely allied to Agama 
annectana Blanford, originally described from Eritrea, 
but olaimed that the Arabian form was readily recog¬ 
nizable by certain morphological characters:— 

(а) A rosette of spines on the post-temporal region, 
and a short well-defined nuchal creBt, with a rosette 
of spines on either side of it, near its middle, are said 
to be present in adramitana but absent in annectana. 

(б) The latter iB also said to have only a trace of 
a lateral fold, and even when this is present it lacks 
the rosette of spines which characterizes adramitana. 

(c) In the African species the scales are smaller, circa 
150 at mid-body instead of about 119, as in the Arabian. 

None of these differences appear to be tenable. The 
present series shows great variation in the degree of 
keeling of the dorsal scales and associated with this are 
differences in the degree of development of the rosette 
of spines on the nuchal region. When the keels are 
Avell developed the rosetteB and lateral folds are nearly, 
though not quite, as large as in the type of adramitana, 
but where the dorsal scales are smooth these other 
structures are almost wanting, as in typical annectana. 
In all the specimens the scales, whether keeled or not, 
are smaller than in examples from the Hadramaut and 
are not larger than in annectana. 

*Vromoatyx philbyi, sp. n. 

Holotype a male, number 1938.2.1.1 in the British 
Museum. 

Paratypes, 3c?cJ, 2??, 1 juv., number 1938.2.1.2-7 
in the British Museum. 

These seven specimens were all collected in the 
southern part of the Hejaz between Mecca and 
Shabwa, between the mountains and Bub’ al Khali, 
and appear to represent either an undescribed speoies 
or a southern race of U. omatua Heyden. It is preferred 
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to give them specific status, at any rate for the present, 
owing to the apparent discontinuity of the ranges of 
the two forms. U. ornatua is only known from Midian 
(Mohila, Heyden, 1827, p. 1), Sinai (Werner, 1893, p. 359 ; 
Anderson, 1898. p. 128; Steindaohner, 1900, p. 328; 
Barbour, 1914, p. 83) and possibly southern Palestine 
(Tristram, 1884, p. 154); Barbour ( loc. cit.) refers to 
“ Syrian specimens,” but this is a palpable error for 
” Sinai.” It has not been recorded from the relatively 
well-known parts of the northern Hejaz, so that it seems 
probable that the discontinuity may be real. 

The new form is sufficiently closely allied to ornatua 
to render a detailed description unnecessary. It differs 
in possessing a shorter, broader, more abruptly tapering 
tail, with fewer annuli, somewhat larger scales on the 
belly, and shorter toes ; the colour is also different from 
that of most examples of ornatua , but Steindaohner 
(loc. cit.) has recorded so much variation in this character 
that too much stress cannot be laid upon it. The mor¬ 
phological differences can be summarized thus :— 

(1) Length of tail contained 1-31-1 -47 times in the 
length from snout to vent; in ornatua the same ratio 
is 1-20 to 1-40. 

(2) Caudal annuli 19-20 ; in ornatua 22-24. 

(3) Maximum caudal width (measured over the spines) 
contained 3-14 to 3-46 times in its length ; the same 
ratio in ornatua varies from 4-45 to 4-6. 

(4) Tail not tapering uniformly as in ornatua, but scarcely 
narrower at the middle than anteriorly; the scales 
in an annulus at the middle vary from 19-20, whereas 
in ornatua there are only about 17. 

(5) The ventral scales from the gular to the inguinal 
folds vary from 67 to 77 ; in ornatua from 77 to 87. 

(6) The fourth toe is always appreciably shorter than 
the distance between the tip of the snout and the anterior 
border of the ear ; in ornatua it is as long as (Anderson, 
loc. cit.), or slightly longer than (Heyden), this distance. 

The larggst male, the type, measures 183 mm. from 
snout to vent, with a tail of 129 mm.; the corresponding 
dimensions of the largest female are 155 and 116 mm. 
The general oolour is pale brown, indefinitely reticulated 
with darker, and the dorsum is crossed by six or seven, 
often very irregular, rows of small yellow spots, whioh 
are usually more or less fused to form narrow bars. Males 
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have the head, gular region, and sides of the belly suffused 
with blue-black, spotted or reticulated with white. 
FemaleB and juveniles lack this wash, but the gular region 
has a few spots and reticulations of dark brown on the 
yellowish ground-colour. 

*Uromastyr benti (Anderson). 

<J. (No locality.) 

This is the first record of the species north of Aden and 
the Hadramaut; the specimen does not differ appreciably 
from the type-series. 

VaranldsB. 

*Varanu8 griseus Daudin. 

2 <J<J. (No locality.) 

Laeertidai. 

Acanthodactylus boskianus asper (Audouin). 

2 <?<J, 2 ?$. Ashaira (4000 ft.). 22. 4-18. 5. 30. 

9, 2 juvs. Najran (4400 ft.). 25. 6. 36. 

3 c?cJ, 2 99. 2 juvs. (No locality.) 

Specimens were found pairing at Ashaira on May 18th. 

Soincidse- 

*Scincti8 conirostris filanford. 

2 specs. (No locality.) 

*Scincus mitranus Anderson. 

2 specs. (No locality.) 

Although this speoies has not previously been recorded 
from the Hejaz, it seems to be not uncommon in the 
southern parts of that country. Col. Philby has obtained 
it on other occasions. 

*Mabuya brevicolUs Wiegmann. 

1 spec. Taif. 

Ghamseleonttdte. 

Chanueleo chamseleon orientals, subsp. n. 

Holotype a 9. number 1935.10.20.15 from Taif, 5500 ft. 
Paratypes: <J, 9. 2 juvs., from the type-looality; 
1 juv. from Barad, 7000 ft.; Hgr. 9 from Ashaira, 
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4000 ft.; 1 <J, 3 $9, 1 juv., from the mountains around 
Abha. 

This sories differs appreciably from any of the de¬ 
scribed races of Ohamseleo chameleon in having a longer, 
narrower head, a character in which it closely approaches 
C. mlmrifer Peters. It is distinguished from this latter, 
however, by the absence of any trace of a tarsal spur. 
Steindachner (1900, p. 331) described a somewhat similar 
race from the neighbourhood of Suez, under the name 
C. mlgaris var. musse, and it is to this subspecies that 
these south-eastern specimens are most closely allied. 
Three topotypes of miuim have been compared with 
the present series and the distinguishing differences 
can be summarized thus :— 

C. r. wirntali*. C. r. mufiir. 

(1) Distance from the tip of the ( 1) Length of the mouth greater 
snout, to the commissure of tho than the distance from its coin¬ 
mouth equal to the distance from miasure to the extremity of the 
the latter point to tho extremity casque in juveniles, equal in 
of the casque in tho very young, adults. 

but distinctly shorter in the adult. 

(2) Distance between the supra- (2) Distance between the supra¬ 
orbital ridges at the centre of the orbital ridges .1 to 3-II times 
eyes 3 to 4 times in the length from in the same distance. 

the snout to the extremity of the 
casque. 

(3) Parietal crest strongly arched. (3) Parietal crest only slightly 

arched. 

(4) Scales on tho occipital lobos (4) Scales on the occipital lobes 

flat, larger than those on tho granular; not larger than those 
casque. on tho casque. 

(6) Granules on tho middle lino (5) Granules of the middle line 
of the belly transversely enlarged not enlarged, 
in all except one specimen. 

There also appears to be a slight difference in size, 
for the largest C. c. muses reoorded by Werner (1911, 
p. 10) is only 260 mm., and the largest of Steindachner ’a 
specimens only 295 f, whilst the largest of the present 
series is 342 mm., the tail measuring 174 mm. 

On geographical grounds it might be thought that 
the name auratus Gray, described from “ Arabia,” was 
applicable to this race, but the type has been examined 
and found to be not distinct from typioal chamseleon. 
There is every probability that the looality “ Arabia ” 
is erroneous, for on the bottle containing the type is 
a small label with the word “ Paohuoa.” It may be 
f Fide Dr. 0, Wettrtein, *» lift. 
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significant that, when describing auratvs, Gray mentions 
a second, similar specimen “ said to have been sent from 
Mexico ” ; Pachuca is a Mexican locality, but the speci¬ 
men can hardly have originated there. Can Paoheco, 
near Cartagena, have been intended, but misspelt ? 

SERPENTES. 

Leptotyphlopidse. 

*Leptotyphlops nnrsii (Anderson). 

1. Najran. 

This speoimen approaches L. yemenicns (Scortecci) 
in some ways ; the length/diameter ratio is relatively 
high, about 70, and the supra-oculars are smaller than 
the frontal; but the length/diameter ratio must be 
variable and dependent on nutrition, sex, and preservation 
(even in the two ootypes of mirsii it varies from 50 to 61) 
and the size of the supra-oculars does not appear 
significant. 

Boidse; 

*Eryx jayakari Boulenger. 

1 juv. Sc. 45, V. 167, C. 20 + 1. (No locality.) 

This speoies was originally described from Muscat, and 
the type, a female, was said to possess 39 scale-rows. 
Since then a female has been recorded from Rub’ al Khali 
with 47 scales (Parker, 1931, p. 522), and the British 
Museum possesses four specimens from the Yemen, 
two males with 43 scales and two females with 45. 
Another speoimen, the type of E. fodiens Annandale, 
which Wemer (1921) considers may represent the same 
speoies, is a male and has only 37 scales. Re-examination 
of the type of jayakari reveals the presence 'of 41 or 
42 scales at mid-body, so that when due allowance is 
made for sex we find the variation to be <£<£ 37 to 43, 
9$ 41 to 47, with a tendenoy towards the higher numbers 
in the Hejaz and Yemen. Stull (1935, p. 407) records 
the speoies also from “ El Hassa, Turkey in Asia,” which 
is a very considerable northward extension of its range, 
but Bird (1936) does not inolude the speoies in his list 
of Turkish reptiles ; possibly “ El Hassa ” is a mistake 
for El Hasa, south of Koweit, which is within the known 
range. 
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Colubrtda. 

Cor.i'BRifsjf:. 

Coluber rhodorharhis (Jan). 

cJ, 2 juvs. Jidda. 

Juv. Hadda, Wadi Fatuna, between Jidda and Mecca. 

$. Najran, 4400 ft. 

0. (No locality.) 

This series contains two strongly contrasting colour- 
forms. The four from the Jidda region, and three of 
the others without locality are grey, more or less spotted 
with darker, but the female from Najran and three others 
without data are strongly erythristic. In two it is 
possible to make out that there is some trace of a 
colour-pattern, the interstitial skin being black in places, 
but the whole of the upper surfaces of the head and 
body are bright, reddish pink, the colour becoming 
more intense caudad and spreading to the lower surface 
of the tail; the latter is brick-red above. Jt seems 
possible that these erythristic individuals may represent 
an ecological race, the colour being a direct outcome 
of the environment, for a cobra (Naja haje arabicus) 
from Najran exhibits an exactly similar condition. 

*Spalerosoph%8 diadema (Schlegel). 

J spec. (No locality.) 


Boigixjc. 

Tarbophis guentheri Aud. 

<J. (No locality.) 

*M<dpolon moilensie (Reuse). 
9 (Sc. 17, V. 168, 0. 63). Jidda. 


Mlerurito. 

Naja haje arabica Scortecci. 

$. So. 19, V. 218, C. 64 +n. Najran. 

This large female cobra, 1796 mm. in length, appears 
to be of the Arabian subspecies, with the same number 
of soales about the neok as on the middle of the body, 
but, like so many of its race, it has the tail docked so that 
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the number of subcaudals cannot be ascertained ; there 
were probably not less than 70. The most remarkable 
feature of the specimen, however, is its colour. The 
head and nape are yellowish brown, shading into a bright 
brick-red which extends over the whole dorsum, being 
relieved only here and there by the interstitial skin, 
which in some places is black and gives a fine black 
edging to the scales. Attention has already been called 
to the presence of erythristic snakes at Najran (Coluber 
rhodorhachis above) and the possibility that this colour 
may be associated with environmental conditions. 

VlperldSB. 

Echis coloratus Gthr. 

i juv. Sc. 33, V. 192, (!. 47. (No locality.) 

Aspis cerastes Linn. 

9, 2 juvs. So. 32, 31, 35, V. 156, 154, 160, V. 32, 38, 35. 
(No locality.) 


AMPHIBIA. 

RanidsB. 

*Rana ridibunda Pallas. 
8 c?J. 9$. Abha. 12.6.36. 


Bufonldae. 

Bufo regularis subsp. 

7 cJcJ. Najran. 5. 7. 36. 

2 juvs. Sail, 4000 ft. 12. 5. 36. 

2 c?(?. 3 99, 2 juvs. (No locality.) 

The widespread African toad B. regularis Reuse has 
already been recorded from Midian (Boulenger, 1882, 
p. 299), from near Mecca (Steindacbner, 1900, p. 335), 
and from the Sinai-Petra region. The present series 
agrees closely with the example from Midian collected 
by Burton and with others from Sinai, but it seems pro¬ 
bable that these toads ought to reoeive at least trinomial 
recognition; they are muoh smaller (maximum : <$ 64, 
9 74 mm.), have a smaller tympanum (2/5 the eye in 
juvs. to 2/3 in adults), less marked parotoids, and less 
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regular, smaller, dorsal spots. It is possible that one 
of the many synonyms of regularis will be available for 
application to this race, which extends southwards to 
the Aden Protectorate, where two specimens were 
collected at El Kubar by Bury. 

*Bufo dhufarensis Parker. 

Bufo andersoni (part.) Boulengor, 1887, Ann. <fe Maj?. Nat. Hi»t. 
(5) xx. jj. 408; Anderson, 1895, Proc. Zool. Sor. London, p. 662, 
pi. xxxvii. fig. 3; i Idem. 1901, op. cit. p. 152. 

cJ. Mecca. 9. 3. 36. 

A good deal of confusion in the nomenclature of the 
toads of S.E. Arabia has been caused by the fact that 
the three ootypes of Bufo andersoni Boulenger are really 
representatives of two species. Two of the specimens, 
those from Ajmere, Rajputana, are representatives of 
a broad-headed species in which the interorbit is much 
wider than an upper eyelid, the tympanum is large and 
distinct, measuring 2/3 the orbital diameter, the toes 
2/3 to 3/4 webbed, and the oanthus rostralis marked, 
with the loreal region only slightly oblique. It is from 
these specimens that the description was principally 
drawn up, and the name andersoni must be retained 
for the speoies they represent; additional specimens 
from Tatta and Fyzabad have been seen. The other 
cotype was originally said to be without locality, but 
was subsequently found to have been collected in Muscat. 
It represents a different species, which has a much more 
rounded, blunter snout, with very oblique lores and 
obtuse cantbus, an interorbit not wider than the upper 
eyelid, a tympanum less distinct and measuring only 
half the ocular length, and less-webbed toes. This 
specimen almost certainly belongs to the form sub¬ 
sequently described by Werner (1896, p. 20) as Bufo 
viridis var. orientalis. Cotypes of this name have been 
compared with the Muscat ootype of andersoni and, 
found to be conspeoific, and six other specimens from 
Muscat, referred to andersoni by Boulenger (1887, p. 408), 
also belong to this form, which must bear the name 
Bufo orientalis Werner. 

True Bufo andersoni does not appear to occur in 
Arabia, but there is a form resembling it, with a large 
distinct tympanum, broad interorbit, angular oanthus, 



492 On Reptiles and Amphibians. 

and nearly vertical lores. This, the comparatively 
reoently described dhufarensis, has also been confused 
with andersoni, as the foregoing partial synonymy 
indicates, but is distinguished by its more prominent, 
more acuminate snout, even more vertical lores, soarcely 
more than half-webbed toes, very indistinct paratoids, 
and the numerous closely-set spinules which oover the 
whole of the dorsum, even in juveniles. This species 
seems to be almost intermediate between dodscmi of N.E. 
Africa and the Indian andersoni ; it was originally 
described from a single female from Dhufar, but its range 
extends across the whole of S.E. Arabia, the following 
specimens having been examined, in addition to the 
holotype and the male from Mecca mentioned above: • - 

Imm. 9. Muscat (coll. Jayakar). 

3 juvs., larva. Haithalhin, Aden (coll. Yerbury). 

? 2 larvsB. Hadramaut (coll. Bent). 

r$. Sheikh Othman (coll. Percival). 

2 juvs. Shaib Usaila, 20 miles from Jidda (coll. Philby) 

Hylida. 

*Hyla arborea savignyi Audouin. 

3 <$<J, 2 Abha, 7250 ft. 12 6. 36. 
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LV1 .—The Piaget Collection of MaUophaga .—Part III. 
By Gordon B. Thompson. 


[Continued from p. 271.] 


1 

1 

Species. 

! 

No. of 
specimens i 
in B.M. , 

No. 

of 

slides. 

I 

| Hosts. 

Trichodectesappetidiculutus Piaget.j 

2V4.*<«. 

2 

, AtUilopc subgutturom. 

T. climax Nitzsch in Gervais. 

13 «,5«. 

9 

Capra angorensis. 

Capra hircus var. indica. 
Capra hircus. 

1 “ Sur une ch^vro.” 

T. climax var. truncata Piaget- 

2 imm. 

3 

“ Ch&vro de Java.” 

T. crenulatus Piaget. 


2 

Antilope (Ubtfrons. 

T. crassus Nitzsch in Denny .... 

12 7 cJcJ. | 

8 

Meles torus. 

T. dubius Nitzsch in Denny. 

nvv. iifj. 

12 

Mustcla erminea. 

Mustcla mlgaris. 

T. erilis Nitzsch in Uiebel . 

M V*7W. 

3 

Lutra vulgaris. 

T.Jorficula Piagot . 

i VV. 3 33- 1 

3 

Cervus porcinus. 

T. inmqmlis Piaget. 


4 

Herpestes ichneumon. 

“ Sur un Uuananoo ” {Au- 
chstiia guanaco). 

T. inwqualimaculatus Piaget - 

3 VV. 1 3- 

2 

T. lotus Nitzsch in Bunnoistor ... 

1»W.K<W- 

7 

Cams fatntliaris . 

“ Sur un ohien.” 

T. pallidas Piagot . 

6 VV, 4 S3- 

4 

Nasua fusca. 

T. parumpilosus Piaget. 

i VV- 

1 2 

“ Sur un cheval." 

Kquus caballus. 

T, parumpilosus var. tarsata Piaget 

W'.V.iW. 

4 

" Cheval de Java.” 

“ Cheval de Birma.” 

T. parumpilosus var. ocellotus 
Piaget. 

5 4 V, eggs. 

I 3 

Kquus bruchelli. 

T. penicillatus Piaget. 

1 

1 

Macropus penicillatus. 

T. pilosus Giebel . 

6 VS, I 3- 

3 

“ Sur un Ane.” 
bJquus asinus. 

T. pinguis Nitzsch in Burmeistor . 

I 

1 

Vrsus arcios. 

T. punctum Piaget. 

2 VV- 

1 

i Lamprotomis seneus. 

T. retusus Nitzsch in Burmeistor . 

IV- 

1 

1 Mustcla erminea. 

T. scalaris Nitzsch in Burmeisfcer . 

8 VV. 

2 

i “ Sur un veau.” 

T. sphserocephalus Olfers. 

2 VV. 2 33- 

2 

| {Ovis ornata.) 

T. subrostratus Nitzsch in Bur* 
meister. , 

2 VV. 2 33. 

2 

i 

i 44 Sur un chat.” 

T. tibialis Piaget .| 

19 w *• 

6 

j Cervus damn. 


i 

1 Cervus dwna var. alba. 

I Cervus oapreolus. 

T. vulpis Denny .... j 

2 VV- 

1 

1 Canis vulpes. 

Ooniodes aculeatus Piagot. 

IV. 

i 1 

1 Momotus lessonii. 

0. assimilis Piaget.I 

Q. bicuspidatus Piaget. 

2 S3- 

| i 

FrancoUnus oapcnsis. 

IS VV. 13 33• 

1 13 

i 

i 

i 

i 

| Tragopan cobetii. 

1 Tragopan tmminckii. 

| Tragopan satyrus. 


* The measurements of a male aro given with the original description, but there it 
no male in the collection. 
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| No. of No. j 

Species. specimens of ■ Hosts. 

I m B.M. slides. 

0 . breviatUennates Piaget . 1 4 99.4<M. , 4 , Perdix chukar. 

Q, cminioomut Giebol. 6 ?V, 2 gg. 4 Tragopan satyrus. 

i Phasianus nycthcmtrus, 

0. chdicomis Niizsob in Lyonet .. 3 ?V, 4 <$<$, 5 Tetrao urogallus. 

3 imm., eggs. 

(I. mkhicM Denny . « ??.« <M- « Vtumanu* pirtus. 

Phasianus oolchicns. 
i Phasianus veneratus. 

Phasianus veneratus rccvesi 

0. complanatu* Piaget. 1 4 V,'. 1 ! J. 1 Timmut nbmUtm, 

I Txnamus obsoletes (Co¬ 

lombia). 

0. o upido Giebel.I 3 99. 2 36- - ™pM>- 

G, ditatatus Kudow . 6VV»4<$<$. I 5 Tinamue varxegatu*. 

I | Tinamus Julius. 

Q, dispar Nitssch in Burmeister .. I 2 VV, 1 cf . 2 I i’erdur einerea. 

I Timrnus variegates. 

G. dwpar var. minor Piaget . i J. I 1 Perdix califomica. 

G. dissimlis Nitswch in Denny .. 69V, G GaUus domestieus. 

A nos tadorm. 

Phasianus colchicus. 

G. dissimxlis var. fcantoca Piaget.. 1 V *• 1 I bankiva. 

G. elongates Piaget . *¥9,1 <*• 2 | Pico# major. 

Exealfactonus australis, 

G. eurygaster Piaget . 1 10 W» 3 <J<J. 6 i Lophophorus impeyanus. 

G. excavates Piaget . 1 V» 1 i Tinamus conus. 

Q , falcicomis Nitssch in Bur- 7 9?. 7 tftf, 1 8 Povo cristatus. 

me iater. 3 imm. Pavo nigripennis, 

1 Pavo cristatus var. alba. 

G. fasciates Piaget ., 1 cJ- 1 Treron remans. 

G. heteroceros Nitssch in Giebel... I 3 9$. 3 4 Tetrao tetri r. 

I 2 imm. Tetrao scoticus. 

G.Uevis Piaget . 0VV,3<J<J- f> , Cryjitmyx wromtes. 

| 1 Anas acuta. 

G laiiceps Piaget.I i<£. 1 I Tinwnus juUus (Colombia). 

G.UUifasciatesPioget . 3¥¥,4<J<J. 4 Euplocamus ignite*. 

Euplocamus pyronotus. 

0. longipes Piaget . 2 2 Corax galsates. 

G. major Piaget . 1 V> 1 1 CrossopHlon auritem. 

G. minor Piaget . 10VV»®<M- 10 Columba risoria. 

Columba tigrina. 

Colombo bxtorquata. 
Columba domestica. 

G, minor var. sekmt Piaget. IV. 1 freron abyssinicum. 

0. ortygis Denny. 2$V. 1 Ortyx vurginiam. 

G, pamceps Piaget . 2 ?9, 2 <$<J. 2 Pow enstatus. 

G. setosus Piaget . 1?. 1 Timmus variegates. 

G, sexpunctates Piaget . 2 99.2 <J<J« i 2 Rhynchotei ruftnus. 


* Males of ibis var. are mentioned in the original description, but thero are none 
in the collection, 
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G. spttmus Piaget. ( 

0 . Btylifer Nitzsoh in Burmoister.. 


G, aubdilatetus Piaget . 

0. suborb icu lotus Piaget ........ 

Gi truncate Giebcl.[ 

Qoniocotes abdomnalis Piaget ... 
G. abdominalin var. latifaaciatus I 
Piaget, ; 

G. alatofasciatus Piaget. 

G. alatus Piaget . 1 

G. aaterocephcdus Nitzsoh in Bur* 
meiater. 

G. biJwciatuH Piaget . 

G. bisetosus Piaget . 

G, Candidas Piaget. 

G . candidua var. palltda Piaget t •. 
G. chrysocephalu* Giobel. 


G. chrysocephalua var. rotundiceps 
Piaget. 

G. compar Nitzsoh in Bunnoislor.. 


G. coronatus Giebel . 

G, coxatus Piaget . 

G. crasaipe* Piaget. 

G. diplogonus Nitzsoh in Giobel... 
G. eurygaster Piaget. 

G.faaciatus Piaget . ; . 

Q, haplogonue Nitzsoh in Giobel... 
G. hologaster Nitssch in Burmoister. 


(?. tetieeps Piaget 
Q. lotus Piaget . 


No. of 
specimens 1 
in B.M. | 

No. 

of 

slides. 

Hosts. 

l<f. I 

1 

Tinamus Julius. 

I 

10 imin. ^ 

10 

Palamedm chavaria. 

Pavo specifer. 

Meleagris gaUopavo. 

' 

5 

Timmus variegatus. 

id. 

1 

Goura victoria?. 

3 VV. l J. 

2 

PerdLr rubra. 

3 VV. 3 dd- 

ii 

Gallua domesHcus. 

IV- 

1 

Agelastus meleagrides. 

IV*. 

1 

Rhyncholus ruftnua. 

r> VV. 

2 

Perdix chukar . 

1 V, 1 d- 

1 

Perdix coturnix. 

4 ft, 3 (Jtf, 

3 

Splwniscus magellamcuB. 

IV. 

1 

(hotrygon linearis. 

IV. 

1 

Ptilopus cinctui florensis. 

!<?• 

1 

Glycyphila famiata. 

# 'iV* 3 dd- 

8 

i 

Eupiommus pyronotus. 
Eupiommus ignitus. 
Phasianu* nycthemerus. 
Pkasianus sommeringi. 
Phastanus pictus. 

3 VV. l d- 

I H 

Pkasianus reeveeii. 
Eupiommus pyronotus. 

i «vv.5dd. 

0 iinin, 

! 

i 

’ 7 

i 

Columba phasianella. 
Columba domestica. 
Columba palumbus. 
Columba turtur. 

“ Pigeon domestique." 

2 ft 1 . 

1 

Cryptonyx coronal us. 

Icf. 

1 

Timmus soliterius. 

I<J- 

1 

TaUegaUus cuvieri . 


1 

Trugopan temmineki. 

5 VV, 1 J- 

i 3 

| 

liuceros albocristatus. 
Oreoperdix crudigularis. 

1 V, 1 J- 

1 1 

Eymphicus n-hollandin\ 

1<J- 

1 l 

Lophophorus impeyanus. 

17 w, «cJd- 

1 8 

1 

Gallophams cuvieri. 

Orlyx, virginiana. 

Gallua bankim (Java). 

2ftt 

1 1 

Epimachus albus. 

3 v?i- 

; 2 

i 

Goura coronate (Madag.). 
Goura coronate . 


* The measurements of a male are given with the original description ,but there is 
no male in the collection. 

f This var. is referred to as pellucida in the 'Monograph.' A female is mentioned* 
hut there is no female in the collection. 

1 A male is mentioned in the original description, but there is no male in the 
collection, 
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Specie*. 


0 ♦ mayor Piaget 


No. of 
specimens 
in B.M. 


imm. 


0. menadensis Piaget. 3 9V- 

G. microthorax Nifcssch in Qiebel.. i V *• 

G. minor Piaget . 9 6 . 


Q. paUidomoGulatus Piaget. I 2 9V. 2 

jxUUdiflavus f Piaget . 2 VV- 

(7. quadraticeps Piaget. 2 J. 

<7. recfcinpukrtttt . 7 9?» 2 <?<?• 


t 


7/. tf&cseto#</* Piaget. 2 + <, 2 tftf. 


No. 


I of 
slides. 


Hosts. 


9 


Megapodium rubripes var. 


Megapodium rubripes var. 
| dupemyi. 

| Megapodium rubripes var. 

foreteni . 

1 Megapodium freycineti. 

2 Macropygia menadensis. 

, 1 Perdix cinerea. 

6 Megapodium duperreyi. 

Megapodium rubripes var. 
/orstem. 

Megapodium rubripes var. 
gilberii. 

2 Perdix javanica. 

1 Megacephalon maleo. 

1 1 Paradtsea papmna. 

| 5 Pavo spicifer. 

\ Pavo cr is talus. 

Pavo crislatus var. alba. 
Vpupa epops. 

2 Hhynchotus rufin us. 


I 


[To bo continued.] 


LVII .—A new Tintinnid from Lake Windermere. 

By G. H. Wailes. 

Several individuals of an hitherto undescribed species 
of Tintinnopsis were observed during September 1937 
in the plankton of Lake Windermere; they were collected 
during a visit to the laboratory of the Freshwater Bio¬ 
logical Association at Wray Castle, near Ambleside, which 
is under the direction of Dr. E. B. Worthington. 

Records of the occurrence in fresh water of members of 
this essentially marine family are comparatively scaroe, 
although some species may at times form a not unimportant 
constituent of the nanno-plankton of lakes. 

* A male is mentioned in the description, but there is no mole in the 
collection. 

i Spelt “ jxdUdoflavus ” on the label. 

t A female is mentioned in the original description, but there iB on 
femaJo in the collection. 
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Class CIL1ATA. 

Family Tlntinnolnea. 

Tintinnopsis wrayi , sj). n. 

Test small, cylindrical, parallel, twice as long as broad ; 
fundus hemispherical, aperture circular, without projec¬ 
tions ; formod of transparent pellicle light brown in 
colour, sparsely covered with irregularly shaped thin 
scales or particles. 

Animal normal, attached to test near fundus by con¬ 
tractile filament. 

Dimensions.-- Diameter of test 20 /«, length 40 p. 

Distribution .—In the plankton of Lake Windermere, 
Westmorland, England. 



Remarks .—The species most nearly resembling it are: 

T. cylindrata K. & (1., with a diameter 10 to 12 p and 
length equal to four diameters ; from lakes in Hungary. 

T. minuta Wailes ; diameter JO to 12 p, length equal to 
2-3 diameters; habitat marine. 

T. entzii Daday; diameter 30 p, length 1£ diameter; 
from lakes in Hungary. Considered, however, by Kofoid 
and Campbell to be a doubtful species. 

For a conspectus of the family and references to the 
literature Kofoid and Campbell, ‘ Marine and Freshwater 
Tintinnoinea ’ (Uuiv. California Press, vol. xxxiv. 1929), 
should be consulted. 

My thanks are due to Mr. D. J. Scourfield for the oppor¬ 
tunity of observing an active individual of T. urayi, 
obtained by centrifuging a sample of surface water from 
Lake Windermere. 


Ann. d> Mag. N. Hist. Ser. 11. Vol. i. 
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LVIII .—A new Subfamily of Malaysian Dysodiidse 
(Bhynchota). By N. 0. E. Miller, F.R.E.S., F.Z.S., 
Entomologist, Department of Agriculture, S.S. and 
F.M.S. 

While collecting at The Gap (4000 ft.), Selangor, 
Federated Malay States, in December 1936,1 came across 
a solitary specimen of a bug of remarkable shape, which 
apparently had been dislodged from its resting plaoe 
by reoent heavy rain. It was lying on a stone parapet 
at the roadside and was still alive when picked up. 

With a view to obtaining ova, I did not kill the specimen, 
and since its shape suggested that its habitat was probably 
under the bark of deoaying trees, I placed it with Borne 
dead wood, which was maintained in a moist state. 
On this material it survived for a period of about six 
weeks and then died without having produced ova. 

Later on, in the following year, while examining the 
collections of the Selangor Museum, Kuala Lumpur, 
Federated Malay States, 1 discovered more individuals 
of the same and of related species, which Mr. H. M. 
Pendlebury, Director of Museums, informed me had been 
submitted to the British Museum (Natural History), 
London, but had not yet been named. He suggested 
that I might care to take them to England when I went 
on leave and endeavour to determine them. 

Although knowledge regarding these insects is almost 
non-existent, it seems reasonable to suppose that they 
live under the bark of decaying trees and, as suggested 
by Mr. W. E. China of the British Museum, the great 
length of the mouthparts, which are coiled in repose 
in the apex of the head, indicates that they most probably 
obtain their nourishment from the mycelia of fungi. 
The coiled position of the mouthparts when not in use 
is a condition which also obtains in the AradicUe. 

An examination of the available material has revealed 
seven new species. 

In the preparation of this paper I am very greatly 
indebted to Mr. China for his kindness in elucidating 
many of the problems which arose. My thanks are also 
due to Mr. H. M. Pendlebury for affording me the 
opportunity of examining the specimens in the Selangor 
Museum. 



Subfamily of Malaysian Dysodiidse. 499 

The types are in the British Museum (Natural History), 
London. 

Dyiodlidse Reuter, 1912. 

CincLOMicoms- k *, subfam. nov. 

The members of this new subfamily are triangular 
in outline, flattened dorso-ventrally and apterous. The 
tarsi are composed of two segments. In colour, as in 
the Dysodiin® and Aradidse, they are mostly black or 
dark piceous, but they differ from the members of the 
latter family in having the prostemum narrowly and 
feebly suloate and the meso- and metasterna broadly, 
shallowly, ovately depressed. Furthermore, the rostrum 
is shorter, the apical process of the head bifurcate, the 
eyes feebly prominent, the first segment of the antenna; 
as long or longer than the head and of approximately 
the same thickness throughout, with the apex feebly 
bilobate. 

They differ from members of the Dysodiinro in the 
structure of the stemites, the absence of postocular spines, 
thd length of the first antennal segment and the indistinct 
delimitation of the trochantera (partial fusion with the 
femora). 

In this subfamily also it will be seen that the pro- and 
mesothorax are fused. 

A striking feature is presented by the abdomen, which 
has a very broad connexival area, and the dorsum (the 
part usually covered by the elytra) has a complicated 
pattern of plate-Hke areas of varying shape, each with 
a small circular depression or very low prominence. 
The arrangement of these plate-like areas consists usually 
of two parallel rows of large areas subdorsally and 
a row adjoining the oonnexival area laterally. 

Dorsally there is frequently present along the middle 
line an irregular tumescent ridge. The seventh abdominal 
segment is strongly produced apioally. 

The connexival area frequently has on each segment 
obscure glabrous areas not unlike triohobothrial areas in 
other families, e.g., Lygesidse. 

Another feature of this subfamily is the dense tomentose 
clothing which extends over most parts of the body, with 

* v«X£ia tortoise, *6piv a bug* In connection with the tortoise- 
•helblike plates on the dorsum of the abdomen* 


32* 
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the exception of some of the dorsal plate-like areas and 
the small circular areas within them. 

Chjclonocoris, gen. nov. 

Head rathor long and narrow with the apical process 
bifurcate. Rostrum much shorter than the head, appar¬ 
ently composed of three segments, the apparent basal 
segment strongly constricted laterally. Antennse with the 
first segment as long or longer than the head; apical 
segment short, pyriform. Metathoracic gland ostioles 
visible from above. Abdomen with irregular prominences 
doraally and parallel rows of plate-like areas of irregular 
pattern; segment 7 produoed apicaily and segment ft 
irregularly conically produced. Species sexually dimor¬ 
phic. 

Chelonocon8 truncatue, sp. n. (Fig. 1.) 

Colour. —Black. Antennae: base of segment 1, apex of 
segment 2, greater part of segments 3 and 4 dark oas- 
taneous. Eyes dark oohreous. Abdomen: central areas in 
plate-like areas and glabrous areas on connexivum 
ferruginous ; midvontral, subventral, and connexival areas 
ventrally castaneous. Legs pioeous; tarsi castaneous. 
Tomentose clothing and setae fulvous. 

Structure. — Antennae: segment 1 subequal to head in 
length; segment 2 one-third as long as l; segment 3 
about three times as long as 2; segment 4 subequal to 2. 
Eyes small, subreniform. H eo d somewhat wider anteriorly 
than posteriorly; frons basally and gente irregularly 
suloate ; inner margins of genee deeply suloate; clypeus 
obliquely suloate; anterior margin of bucoulse obtuse. 
Thorax : anterior margin of pronotal collar broadly con- 
oave; disc of anterior lobe deeply, longitudianally suloate 
middorsally, irregularly suloate tuberculate laterally; 
mesothorax with longitudinal parallel oarinse middorsally ; 
laterally irregularly depressed and punctate ; prosternum 
feebly longitudinally sulcate; meso- and metastema 
feebly ovately depressed. Abdomen: apical external angles 
of connexivum feebly prominent, rounded ; apical margin 
thickened medially; produoed portion of segment 7 
quadrate, relatively short; segment 8 bluntly conical 
apicaily. Legs: femora feebly constricted subbasally and 
subapioally. 



Chclonoooris truncates, up. n. t $, 
a, from Above; b, from side ; c, apex of abdomen ventrally. 

Chehnocoris acuminatus, Bp. n. (Fig. 2). 

Colour, —Black. Eyes castaneous. Tomentoae clothing 
dark fulvous. 

Structure. — Antennas : segment 1 subequal in length to 
anterior femora and about five times as long as segment 2, 
feebly thicker in basal half; remaining segments missing. 

* All measurements are taken from the apex of apical process of 
head to apex of produced portion of 7th abdominal segment. 
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Eyes Bubreniform. Head: genes laterally suloate; base of 
frona smooth. Thorax-, anterior lobe with a median 
anterior, a subdorsal basal and a median lateral low 
prominence ; mesothorax with a dorsal, moderately broad 
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Described from 1 $ (type), Trusan, Sarawak, Borneo, 
January 1915 (H. W. Smith ); 1 $, Mt. Dulit, Sarawak, 
Borneo. Kalabit Exped. 1924 (Dr. E. Mjdberg). 

Fig. 3. 



Chelonocoria bvfo, sp. n., ?. 

a, from above ; 6, from side; e, apex of abdomen ventrally. 

Chdonocorie bufo, sp. n. (Fig. 3.) 

Colour .—Blaok ; set® and tomentose clothing fulvous; 
basal segment of tarsi and claws oastaneous. 

Structure. — Antennae: segment 1 curved, subequal in 
length to posterior tibiae; segment 2 about one-fourth 
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as long as 1 ; segment 3 twice as long as seg¬ 
ment 2 ; segment 4 about two-thirds as long as 2 ; 
segments 1-3 with erect or suberect moderately long 
sparse goto; segment 4 with dense short set® apically 
and sparse forwardly direoted set®. Eyes moderately 
prominent, ovate, with the lower margin almost straight. 
Head : lobes of apical process subacute; gen® and lateral 
area deeply transversely sulcate; anteoeular portion 
somewhat broader than postocular portion. Thorax : 
scutellar area somewhat acutely produoed apically ; pro- 
sternum feebly longitudinally sulcate ; meso- and meta- 
sterna shallowly broadly depressed. Abdomen : con- 
nexivum inclined upwards, strongly, longitudinally sulcate 
near external margin, apical margins of each segment 
thickened medially ; apex of produced portion of segment 
7 broadly conical; apex of segment subacute. Head, 
body, and legs with erect moderately long set®. 

Total length 17-6 mm. 

Described from 1 $ (type), The Gap, Selangor, F.M.S. 
(4000 ft.), 26. xii. 36 {N. C. E. Miller) ; 1 $. Gunong 
Kledang, Perak, F.M.S., November 1916; 2??, Perak, 
Distant Coll., 1911. 

Chelonocoris peregrinns, sp. n. (Fig. 4.) 

Colour. —Dark piceous. Apex of segment 4 of antenn® 
castaneous. Set® and tomentose clothing dark fulvous. 

Structure. — Antennae: (d 1 ), segment 1 feebly curved, 
subequal to posterior tibi®, (?), to anterior tibi®; seg¬ 
ment 2 about one-fourth as long as 1 ; segment 3 three- 
fourths as long as 1; segment 4 two-thirds as long 
as 2. Eyes subspherioal, moderately prominent. Head : 
anteoeular portion Bomewhat broader than postocular 
portion; external margin of antennal tuberoles broadly 
rounded; lobes of apical process narrowly rounded 
apioally ; interocular area with two median low tuberoles ; 
lower lateral margin deeply sulcate; gen® deeply 
irregularly transversely sulcate. Thorax : lateral margins 
of anterior lobe moderately rounded; scutellar area 
longitudinally sulcate subdorsally, the suloi not reaohing 
posterior margin; subapioally feebly transversely Buloate; 
prostemum moderately deeply sulcate ; meso- and meta- 
sterna broadly shallowlydepressed. Abdomen : oonnexivum 
feebly inclined upwards, longitudinally suloate and 
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carinate, the apex of carince thickened; rained area 
along middorsum feeble ; produoed portion of segment 7 
feebly curved, projecting outwards and narrowly rounded 


Fig. 4. 



CheUmocorin peivgrtnus, ap. n., <} and $• 

a, from above, ; b, from aide, £ ; c, from above, 9 ; 
d, from aide, $ ; e, apex of abdomen ventrally, $. 


apically. In the female the apex of the produoed portion 
is more broadly rounded and relatively shorter. 

Total length: $ 17 0 mm., ? 19-5 mm. 
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Described from 1 £ (type), Aring, Distant Coll. 1911 ; 
2 tfd, Malacca, Pry Coll., 1905; 1 <3, Gunong Tahan, 
Pahang, P.M.S., 2500-3500 ft., May-July 1905 (//. V. 
Robinson) ; 1 $, Gombak Valley, October 16, 1921 

{B. U. Pendlebvry ) (the location of Aring is presumably 
in N. Borneo). 

Chelonocori8 malayensis, sp. n. (Pig. 5.) 

Colour. —Black. Clothing and setae dark castaneous; 
Bette on apical segment of antennae pale fulvous; tarsi 
castaneous. 

Structure. — Antenna : segment 1 subequal in length to 
head; segment 2 about one-third as long as 1; segment 3 
a little more than twice as long as 2; segment -4 two-thirds 
as long as 2. Eyes subspherical, moderately prominent. 
Head : external margins of apical process feebly arcuate; 
anteooular portion a little shorter than postooular portion ; 
external margin of antennal tubercles rounded; gents 
irregularly transversely sulcate. Thorax : anterior margin 
of pronotql oollar broadly, feebly conoave; anterior lobe 
with a median low tubercle near anterior margin, a 
moderately large rounded tubercle sublaterally anteriorly 
and a low tubercle subdorsally posteriorly; soutellar area 
with a median somewhat indistinct rounded carina in 
basal half; prostemum with a median sulous widening 
posteriorly; meso- and metastema feebly broadly de¬ 
pressed. Abdomen: external margins subparallel; oon- 
nexivum feebly longitudinally carinate sublaterally ; not 
in dined upwards ; external margin of produoed portion 
of segment 7 feebly curved; apex narrowly rounded; 
tubercle at base of produced portion moderately long; 
apical margin of segment 6 bituberoulate; apex of mid¬ 
dorsal prominence triangularly depressed; central area 
in plate-like areas feebly raised. Lege erectly and mode¬ 
rately densely setose. 

In the female the middorsal prominence and the ridges 
separating plate-like areas are more pronounced. 

Tomentose clothing in both sexes very dense. 

Total length: $ 15*0 mm., $ 16*0 mm. 

Described from 1 (type), Cameron Highlands, Pahang, 
F.M.S. (5-6000 ft.), 9. vi. 85; 1 and 1 $, Sungai Parang, 
Cameron Highlands (4650 ft.), 24. v. 31; 1 and 1 ?, 



CMontcori* malaymtia, up. n., <J and 9* 

a, from above <f,; 6, from side, i ; c, from above, 9; 
f/, from side, ? ; c, apex of abdomen vontrally, ?. 


25. v. 31; 1 $, Taaah Rata, 14. iii. 35 (all H, M, Pendle- 
bury). 
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Chelonocoris dyak, «p. n. (Pig. 8.) 

Colour. —Black, except head, antennse and legs dark 
castaneous. Clothing and setae fulvous. Eyes cas- 
taneous. 

Fig. 6. 



Chelonocoris dyak , sp. n., <} And ?. 


a. from above, $ ; 6, from aide, cj ; c, from above, ? ; 
d, from above, 9 ; apex of abdomen ventrally, 9* 


Structure. — Antennse: segment 1 feebly ourved, nearly 
twioe as long as head; segment 2 one-fourth as long as 1; 
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segment 3 about half as long as 1; segment 4 two-thirds 
as long as 2. Eyes moderately prominent, ovate, with 
the anterior and lower margins almost straight. Head : 
anteocular portion subequal in length to postooular 
portion ; external margins of antennal tubercles rounded ; 
lobes of apical process feebly divergent and feebly con¬ 
stricted basally. Thorax : external margins of anterior 
lobe rounded : posterior margin sinuate; tubercles on 
disc feeble; scutellar area narrow and convex; prostemum 
feebly sulcate; meso- and metasterna feebly depressed. 
Abdomen : external margin feebly rounded, subparallel; 
middorsal prominence with a subcircular depression in 
the region of segments 3 and 4 and an elongate ovate 
depression on segment 5 ; ridges enclosing plate-like areas 
prominent; produced portion of segment 7 rather long, 
straight, acute. Legs : femora feebly thickened medially. 

In the female the produoed portions of segment 7 are 
feebly curved. 

Total length : 14-5 mm., $ 16-0 mm. 

Described from 1 $ (type), Sarawak, Shelford, 19(H); 
2 $9, Sarawak, Shelford, 1900 ; 1 $, Kuching, Borneo, 
2. viii. 99, Distant Coll. 

Chelonocoris macilenlus, sp. n. (Fig. 7.) 

Colour. —Black. Antennae dark castaneous. Clothing 
and setae fulvous ; apical setae on segment 4 of antennae 
pale stramineous. 

Structure. — Antennat : segment 1 moderately curved, 
about one-third longer than head ; segments 2 and 3 
together subequal to 1 ; segment 4 two-thirds as long as 2. 
Byes feebly prominent, ovate, with the anterior and lower 
margins almost straight. Head: anteocular portion con¬ 
siderably shorter than postocular portion ; lobes of apioal 
process short, narrowly rounded apioally, subacute in 
profile. Thorax : anterior lobe deeply, medially sulcate; 
laterally with a broad raised area ; scutellar area elongate ; 
metathorax with an elongate prominence sublaterally; 
prostemum feebly suloate ; meso-and metastema ovately 
depressed. Abdomen relatively narrow; lateral margins 
almost straight, subparallel; ridges separating plate-like 
areas prominent; middorsal longitudinal ridge low; 
area in region of segments 3 and 4 feebly ovately depressed; 
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produoed portion of segment 7 feebly ourved, relatively 
robust. 

Total length 15-0 mm. 


Fig. 7. 




b“ 


Chelanocorit macttentus, «p. n.» 
o, from above ; 6, from aide. 


Described from 1 (type), Singapore, 1890 (H. N. 
Ridley). 


LIX .—Notes on the Spotted Skunks (Genus Spilogale), 
with Accounts of new Subspecies from Mexico and Costa 
Rica. By E. Raymond Hall. 

An interest in the American Mustelidss has naturally led 
to study of the rich and historically important collections 
in the British Museum of Natural History. One result 
of this study is the recognition of two heretofore un- 
desoribed geographic races of Spilogale, which, through 
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the kindness of Mr. M. A. ('. Hinton, Keeper of Zoology, 
I am permitted to notice as follows : — 

Spilogale angustifrons celeris, subsp. n. 

Type. —Male, adult, skin with skull; B.M. no. 3,2.1.8 ; 
San Isidro, Costa Rioa, February 4, 1901 ; collected by 
C. F. Underwood. 

Range. —Known only from the typo-locality. 

Diagnosis. —Size small and tail short (see measurements); 
white dorsal stripes only half tho width of intervening 
black stripes or lateral white stripes ; tail with terminal 
fourth above and terminal two-thirds below whito ; skull 
with small tympanic bullae, anteriorly truncate glenoid 
processes, and relatively long postpalatal region. 

Measurements. —The stuffed skins of the type and a 
young male topotype, B.M. no. 3.2.1.9, measure respec¬ 
tively : Total length 360, 379 ; length of tail 90,120 mm. 
Bones of the hind feet arc missing. 

Comparisons. — S. a. celeris has as its nearest relative, 
both morphologically and geographically, Spilogale angusti- 
frons data Howell, previously known certainly only from 
the highlands of the State of Chiapas, Mexioo. Relying 
on Howell’s (North Amer. Fauna, no. 26, 1906) account 
of data and two specimens from Duenas, Guatemala, 
referable to it, celeris is found to differ in narrower white 
stripes, absence of white spots on thighs, seemingly shorter 
tail, less inflated tympanic bull®, and truncated, rather 
than anteriorly convex, glenoid processes. 

Remarks. —The new race has speoial interest as being 
the southernmost known form of this genus, whose members 
are widely distributed over Mexioo and most of the United 
States. As might be expected in a southern representa¬ 
tive of a group otherwise of more northern occurrence, 
celeris, at near 10° N. latitude, lives in the mountains, 
and there probably finds for itself a climate in some 
respects similar to that of its northern relative, Spilogale 
phenax olympica Elliot, whioh, nearly 3000 miles away 
along the Canadian-United States Boundary, lives at 
sea-level. 

In these small skunks a “ developmental trend ” from 
north to south is furnished by the shape of the ventral 
lip of the glenoid fossa. Whereas this lip, of the socket 
for reoeption of the artioular oondyle of the lower jaw, 



Cranial Measurements in millimetres . 
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iUs (after Howell), 
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in the forms of most northern occurrence is convex on 
the forward margin and projects anteriorly to form a 
true process, it becomes to the southward progressively 
shorter and less convex, culminating in the truncated 
condition mentioned above as one differential feature of 
the Costa Rican animal. Indeed, we find in this feature 
evidence of intergradation between ceteris and elata. The 
adult male skull, B.M no. 75.2.27.9, from Duenas, 
(Guatemala, has the lip slightly convex anteriorly, and in 
this is intermediate structurally, as well as geographically, 
between celeris and data , the latter has a definite, 
though much reduced, convexity of the glenoid process. 

Another unusual feature of celeris, not observed in 
any other members of the genus, is the fenestration of the 
wails of the posterior nares. On the lateral wall of the 
interpterygoid space, at the junction of the palatine and 
interpterygoid bones, ossification is incomplete. The 
fenestrum is present on both sides in each of the two 
specimens examined. Additional individuals would be 
required to determine if this is more than an individual 
variation. 

In his “ Revision of the Skunks of the Oenus Spilogale " 
{op. cit.) Howell recorded an imperfect specimen from 
tkista Rica, without definite locality data, under the 
name Spilogale anyustifrans data. Probably this is 
referable instead to S. a . ceteris. 

In employing the specific name august if tons for the new 
race from Costa Rica account is taken of Howell's (oj), cit.) 
names for the nearest relatives of ceteris. However, as 1 
recently pointed out (Carnegie Institution of Washington, 
Publ. No. 473, p. 55, 1936), when more complete material 
is available for study many of the kinds of Spilogale 
now treated as distinct species will almost certainly be 
found to intergrade, and may be more correctly arranged 
as subspecies of two or a few species, Then one of the 
earlier proposed names, possibly Spilogale putorius (Lin¬ 
naeus), will apply to the race newly named above. 

Evidence in support of this view is provided by a pair 
of adult specimens in the collection of the British Museum 
(nos. 88.11.25.7 and 92.11.3.3) from San Diego, Texas, 
a place between the ranges, as known to Howell (op. cit.), 
of Spilogale indianola , Spilogale foucoparia , and Sjjilogale 
ambigua. The colour-pattern of the San Diego animal 
Ann. <b Mag. N. Hist. Ser. 11. Vol. i. 33 
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is almost identical with that of leucoparia (Howell, op. cit. 
pi. xi. fig. 3), exoept that the dorsal stripes are not joined 
to the lateral stripes, being instead separated by an 
intervening black area 17 ram. in extent, and that the 
postero-dorsal stripe extending down over the hinder back 
and flank is even better developed than in leucoparia. In 
colour then the animal at San Diego is most like leucoparia, 
and least like indianola, to which it likewise shows no 
speoial resemblance in shape of the skull. The skull, 
although flat interorbitally as in leucoparia, is more 
suggestive of ambigua in its great broadth (see table 
of measurements on p. 512) and relatively uninflated 
tympanic bullsa. Thus, although the specimens from 
San Diego can hardly bo said to demonstrate intergrada¬ 
tion, they do suggest it by combining the characters 
of two kinds of Spilogale, one of which occupies territory 
to the north-westward and the other to the westward. 

In contrast to the several kinds of Spilogale mentioned 
above, which may prove to be only geographic races of a 
single species, Spilogale pygmeea Thomas appears to be 
a separate and distinct species. It was known from a 
single specimen taken at Rosario, Sinaloa, Mexico, until 
Howell (op. cit.) reoorded a second one from Acapulco, 
Guerrero, Mexico, Borne 280 miles south-est of the type- 
locality. Now, with the type of pygmeea in hand, it is 
clear that the animal from Aoapuico, although probably 
of the same species, belongs to another geograpluc race, 
which may be known as 

Spilogale pygmeea australis, subsp. n. 

Type. —Male, adult, skin with skull; CJ.8. Nat. Mus, 
no. 70581 ; Aoapuico, Guerrero, Mexico; collected by 
E. W. Nelson and E. A. Goldman. 

Range .—Known only from the type-locality. 

Diagnosis .—Smallest known form of the genus ; dorsal 
stripes continuous with those over hinder back; skull 
without sagittal crest; interpterygoid space spoon¬ 
shaped ; palate short and not reaching posterior plane 
of last upper molars. 

Measurements .—The type (after Howell) and the type 
of S. p. pygmeea, an adult female, have external measure¬ 
ments recorded by the collectors, respectively as follows :— 
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Total length 240, 260 ; length of tail vertebrae 72, 68 ; 
length of hind foot 33, 34 mm. 

Comparison .—Selected differences of australis in com¬ 
parison with pygmma are a slight reduction in size of white 
areas, lesser size, less attenuated rostrum ; more inflated 
tympanic bullae, shorter palate, spoon-shaped rather than 
straight; almost parallel-sided intorpierygoid space. 

Remarks, —Additional sjieeimens may show the diffe¬ 
rence in size between australis and pygmma to be greater 
than first glance at the accompanying measurements 
suggests. Males of Spilogale are almost always larger than 
females ; in length and breadth of skull they average 
9 per cent, larger (see measurements for twenty races 
recorded by Howell, op, cit . pp. 36, 37). In the present 
instance, not only is australis the smaller of the two 
subspecies but the male of it is smaller even than the 
female of pygmma . 


LX.— Studies on the Onychophora. —VI. The Life-history 
of Peripatopsis. By S. M. Manton, M.A., Sc.li. 
(Mrs. J. P. Habdino), Fellow of Girton College. 
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Sedgwick (1885) and others have recorded keeping 
Onychophora alive for periods up to one year; growth 
has been observed, but full details of the life-history have 
not been obtained. Four species of Peripatopsis from 
Cape Colony have been kept in oaptivity in Cambridge 
for considerable periods. P. moseleyi and P. sedgmeki 
were the easier to maintain in health, some individuals 
living for nearly four years after their removal from Africa. 
P. balfouri and P. capensis lived less well, and stooks 
could not be maintained for more than two years. 

Methods or Culture. 

The animals were kept in dosed glass tanks about 
2 inches deep and filled with decaying wood from the 

33* 
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South African forests, their normal environment. Peri- 
patopsis is carnivorous (Manton and Heatley, 1937) 
and is unable to digest vegetable food. The decaying 
wood supports an extensive mioro-fauna, and this natural 
diet was supplemented by living and freshly killed wood- 
lice and fresh sheep’s liver twice a week. This food 
is not ideal; it is readily accepted by some individuals, 
but others persistently refuse to feed and die of starvation. 
They may do this as soon as they are captured or only 
after several years’ captivity, and young ones born 
in the laboratory may feed normally for variable periods 
up to two years, and then starve themselves. PerijMtopsis 
refused to eat termites, a food that is accepted by Peri- 
patoides in Australia. The moisture of the tanks must 
be kept sufficiently high, but very wet surroundings 
are avoided by Peripatopsis, and they do not live well 
if kept too damp. The tanks were usually kept in dark¬ 
ness, as the animals always seek cover when exposed 
to daylight. Feeding normally takes place in dull light 
or darkness, and bo conditions were provided for feeding 
at all times. The growth of fungi had to be checked 
sometimes. The tanks were opened twice a week for 
feeding and for occasional damping. Crowding was 
avoided in order to minimize transmission of fungal 
and coccidian parasites. The animals lived well at room- 
temperature, summer heat being avoided. A rise above 
20° C. causes Peripatopeis to wander about as if seeking 
escape, but exposure to cold, provided the animals are 
not aotually frozen, is not harmful. They have been 
colleoted in Africa from under stones and thin bark 
which were oovered with frost at night. 

General Behaviour, 

PeripcUopaie is very sensitive to light, and during the 
day will seek dark situations. If the animals are kept 
in darkness they will often remain in exposed situations, 
and can then be observed by means of a rod light, to which 
they show no reactions. Under favourable conditions 
they may remain stationary in the same place for seven 
to ten days; they may then move about and feed, and 
again remain quiet or retire to a ore vice. The frequency 
of feeding is very variable (Manton and Heatley, 1937). 
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When the animals are stationary in a olosed tank the 
antennae may be moved slightly. The creatures are 
very sensitive to air movements, and respond to them 
by seeking cover. The exposed sensory spineB on the 
secondary papillae of the body surface and the more 
crowded spines on the antennae are all provided with 
nerves to their sensory capsules below the ectoderm 
(see Manton and Heatloy, 1937, figs. 18 Sc 19). These 
spines are probably responsible for tins sensitivity, and 
may be comparable with certain sensory hairs in insects 
which respond to air disturbances. The Bpines on the 
antenna? are also tactile. When the animals are walking 
the antennae are sometimes brought in oontact with 
the ground in front of the animal, and the substratum 
may be touched by these spines at intervals of about 
8 mm. 

There is a tendency for several individuals to remain 
near together or in close contact, and the young ones 
for some weeks are usually found either together or 
touching the adults (PI. XIV. figs. 3 & 4), but this 
is not invariable. Zacher (1933) refers to the manifesta¬ 
tion of parental care by Perijtaiopsia and also to a 
difference in behaviour of the two sexes towards the 
young. The behaviour of the four speoies of Peripa¬ 
topsis which have been observed during several years 
captivity does not justify this interpretation. The 
tendency for individuals to remain together appears 
to be irrespective of age or sex or parentage. Young 
individuals show no recognition of their mother, and 
even adult males do not always correctly recognize 
the opposite sex, and will copulate with other males. 

The sense of touch and the sensitivity to air movements 
is much more acute than is the sense of sight or smell 
in Peripatopsis. The eyes are very sensitive to sudden 
changes in intensity of illumination, but no evidenoe 
could be obtained of an image being perceived. Feeding 
and copulation are carried out independently of sight, 
and the animals are not dependent upon light for finding 
either food or a mate. Movements of objeots dose to 
Peripatopsis evoke no response unless accompanied by 
air movements. 

No evidenoe has been obtained of the animals having 
an acute sense of smell. When hungry individuals are 
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provided with meat they do not walk directly to it 
but reach the meat by accidental contact with it in the 
course of their wanderings. Food is usually touched 
repeatedly by the sensory spines of the antennae before 
it is brought in contact with the oral sensory organs, 
but the nature of the sensations perceived by the antennae 
is unknown. The chemo-sensory organs of the lips 
and oral cavity and the manner of their utilization has 
already been described (Manton and Hoatley, 1937), 
together with the feeding mechanism. 

Sedgwick (1885) reoords the presence of spermato- 
phores on 1Peripatopeia from June till January. The 
actual deposition of spermatophores lias now been 
observed in P. sedgmcki by the use of a red light, which 
does not stimulate the animals as does a white light. 
A male animal in walking over another individual holds 
the body between all the paired legs which are in contact 
with it, and spermatophores are then deposited anywhere 
on the upper or lateral surfaces of the trunk and legs. 
Usually spermatophores are deposited on females, but 
occasionally they are plaoed also on males. As many 
as 180 spermatophores aro deposited on one female 
during a fortnight. Each spermatophore is roundish 
but irregular in shape, and is usually about 200 p across. 
They may be deposited at intervals of not more than 
100 (i. The subsequent penetration by the spermatozoa 
through the body-wall and the passage to the ovary has 
been described (Manton, 1938). 

Ecdvsis. 

It is well known that the Onyohophora moult at 
intervals and that the cast skin is usually eaten. The 
process has been described by Steel (1896) and others, 
and there are many figures showing the mid-dorsal 
line of weakness in the integument, which is here devoid 
of papillae, and the split occurs here when the skin 
is shed (ex. Bouvier, 1905). The frequency of eodysis 
has been reported as occurring “ at apparently somewhat 
irregular intervals ” (Steel, 1896). 

At eodysis the lining of the long rectum and of the 
oral cavity, pharynx, and oesophagus, together with 
the jaw endoskeleton, are removed. Analysis of the 
oast skin shows it to contain protein as well as chitin, 
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and this protein is digested when the animal eats the 
oast skin. 

A number of animals have been kept in isolation, and 
were inspected frequently in order to record their eodyses. 
Since the skin is frequently eaten at once inspection 
at three- to four-hourly intervals was necessary for 
ecdysis to be observed. Tn ten out of fourteen cases 
of normal ecdysis the process took place about a fortnight 
after the previous ecdysis, as shown in the tablo. No 
healthy animal was observed to cast its skin more fre¬ 
quently than every thirteen days. Only one individual 
was watched for a prolonged period (seo Manton and 
Heatley, 1937, fig. 13), and here the intervals between 
ecdyseH were fourteen, eighteen, thirteen, and fifteen days 
respectively. Another specimen cast its skin after two 
successive periods of fourteen days. 


Intervals in (lays between miceessive ocdyaos. 
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The first ecdysis takes place before birth. The 
stretched egg-membrane, whioli is secreted by the upper 
oviduct and encloses the developing embryo, breaks 
Borne weeks before birth (sec Manton, 1938). The first 
ecdysis takes place after this event and at about the 
same time as the first peritrophic membrane with con¬ 
tained uric acid crystals is passed out of the body (Manton 
and Heatley, 1937). The cast egg-membrane, the 
peritrophic membrane, and the cast integument remain 
in the oviduct until the birth of the young, when all 
are evacuated. 

It is probable that ecdysis takes place throughout 
life. A number of full-sized specimens died after a few 
weeks or months of captivity, and it was believed that 
they died of old age rather than owing to malnutrition 
or disease. They cast their skins not long before they 
died with one exception. A female P , sedgwicki, 




520 


Dr. S. M. Manton on the 


which was at least six years old and had been in captivity 
for over three years, was watched at four-hourly intervals 
throughout five weeks, and less frequently during the 
suooeeding fortnight, at the end of which it died. No 
ecdysis took place during these seven weeks, and the 
same spermatophores were seen on its surface throughout 
this period (spermatophores are always removed at 
ecdysis). 

Premature death may be caused by disease (see below) 
or starvation, and such enfeebled animals frequently 
die at ecdysis. The old integument becomes partially 
separated from the new underlying one, but the animal 
is unable to rid itself of the old skin and dies possibly 
of suffocation. 

The occurrence of ecdysis at fairly regular intervals 
throughout life is not necessitated by growth. Increase 
in size may be continuous throughout life, although 
it is very slow, if it indeed takes plaoe, in later years. 
The small amount of growth taking place in fourteen 
days, even in a young animal, is unlikely to necessitate 
a larger skin. Both body-wall and integument are very 
elastic, and the soft flexible cast skin when floated on 
to water usually exoeeds by one-third the length of the 
animal from which it came. 

Lifb-oycle. 

The sequence of events of the life-cycle, their duration, 
and the growth-rate have been deduced from observations 
made on captive animals and from the examination of 
wild populations. Although animals in captivity lived 
for nearly four years their appetites were on the whole 
below normal; consequently the growth of such speci¬ 
mens was slower than in the wild state. No young were 
bom from animals captive for more than nine months 
or from those which were bom in the laboratory. Embryos 
in such animals were at first normal, but during the last 
few months of pregnancy they failed to grow, died, 
and were then partly absorbed. This condition was 
associated with Bcanty food reserves in the parent, and 
was undoubtedly due to underfeeding. 

The breeding season of PeripcUopeia is much more 
uniform throughout members of some species than it is 
in others. Sedgwick records fertilized eggs in P. capenaia 
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passing into the oviduct in April, and the same is true 
for P. balfouri. The earliest segmentation stages of 
P. sedgmcki were found in January and at the beginning 
of March in specimens collected near Knysna and near 
the mouth of the (Iroot River respectively, while those 
of P. rnoseleyi from the Hog’s Back near Alice occurred 
at the end of March. Similarly the birth of young 
P. capensis and P. balfmtri takes place over a few weeks 
in May and early June on the Cape Peninsula, while 
those of P. sedguncki from Knysna and from near 
Crahamstown and P. rnoseleyi from the Hog’s Back 
were bom throughout a longer period from July till 
December, the majority being born before mid-October. 
Purcell (1900) records P. rnoseleyi from Natal giving 
birth to young in April. Thus the breeding season 
in P. capensis and P. balfouri is restricted to a few weeks, 
while that of P. rnoseleyi and P. sedgwicki covers many 
months. The periodicity of breeding and related pheno¬ 
mena in the species of Peripatopsis collected in 1933 does 
not appear to have been changed by their transference 
to the northern hemisphere, but as the animals have 
been kept at room-temperature they have not experienced 
fully the seasonal climatic changes. Figs. 3 and 4 
(PI. XIV.) show different colour-varieties of P. rnoseleyi 
and young ones a few weeks old. I am indebted to 
Mr. D. P. Wilson for taking the photographs. 

The development of ripe ova from oogonia in the ovary 
has been described (Manton, 1938). The growth of one 
ovum occupies a variable period not exceeding twelve 
months. Fertilization occurs in the lumen of the ovary 
just before the ova pass into the oviduct. That this 
event first takes place about one year after birth is 
evident from two sets of observations. (1) Some young 
P. rnoseleyi were born and reared in the laboratory, 
and therefore their ages were known. The males became 
sexually mature at the age of nine to eleven months, 
and started to copulate with females of the same age. 
Only one of these females was kept for long, and was 
killed at the age of 2 years 2 months. While the upper 
oviducts contained early segmentation stages derived 
from eggs which must have just left the ovary, the lower 
oviduct on one side contained a single large “ outer ” 
egg-membrane (see Manton, 1938) within which was 
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a mass of disorganized material in the prooeBB of absorp¬ 
tion. This abortive embryo must have been developed 
from an ovum fertilized a year previously, when the 
animal was just over 12 months old. (2) Females of 
P. balfouri from the smallest size group of the wild 
population (other than recently bom individuals) were 
killed in June. These animals were probably a little 
over a year old, and they contained young segmentation 
stages which had just passed into the lower oviduct. 
Thus in this species also fertilization of the first batch 
of eggs had occurred at the end of the first year. 

Tt is well known that embryonic development in 
Peripatopais takes about thirteen months. Thus females 
will give birth to their first batch of young when they 
are about two years old in species such as P. capenais, 
P. balfouri , P. aedguncki, and P. moseleyi, where all 
embryos are of about the same age. Fertilization of the 
next batch of eggs takes place at least one month beforo 
the previous embryos are bom. Breeding in Peri- 
patopaia continues throughout life, and all females over 
one year of age normally oarry developmental stages. 

Little information has previously been obtained on 
the rate of growth or length of life of Peripatna. Steel 
(1890) kept the Australian P. Imckarti in captivity long 
enough for some growth to be seen, but no observations 
have been made on the whole life-cycle. 

P. balfouri did not live as well as the other species 
in captivity, and most, of the young ones failed to grow 
up. P. capeneis thrived better ; individuals which were 
full-sized when captured died at the end of a year’s 
oaptivity, probably of old age, and two of their offspring 
grew up normally and became sexually mature, but 
after two years of age they refused to feed and died. 
P. moseleyi and P. aedgmcki lived in captivity for nearly 
four years, and young ones bom in oaptivity became 
sexually mature and nearly full-sized before they were 
killed for various purposes. 

Maximum size is not reached until the end of the third 
year at the earliest, possibly not till the fourth year, 
but a normal Bize is only achieved after sufficient feeding. 
When frill size is attained the animals live for at least 
another three years, during which growth, if any, is slight. 
Possibly they may live longer, but the available evidence 
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indicates that they usually do not. Thus Peripatopsis 
has a life span of at least six or seven years. The only 
estimate made previously of the length of life seems 
to be for Peripatoides by Steel (1890), who suggested 
a minimum of three years. 

The size of Peripatopsis is difficult to measure accurately. 
Linear dimensions of living animals depend on the degree 
of extension of the body. Dead specimens killed with 
chloroform may be abnormally contracted, while those 
killed by drown’ng may be greatly distended. The 
cast skin of a 60 mm. P. capensis when floated on to 
water measured 90 mm., and it is probable that drowned 
specimens may similarly increase their linear dimensions 
by at least one-third. Such enlarged specimens are 
frequent in museums. The weight also is an uncertain 
measure, as it may vary up to at least 30 per cent, 
according to the dampness of the environment, and 
in females the proportion of body-weight to that of the 
embryos depends on the time of year and on the number 
of embryos in the oviducts. Fig. 1 (p. 524) shows au 
attempt to present some measure of the size of normally 
fed females of P. balfovri and P. capensis at various ages. 
Males are a little smaller than females. The whole 
columns represent the length of the body (excluding 
antennae) of living animals extended for walking, and 
the black parts indicate the length of the same animals 
when contracted. New-boni animals are marked 
“ 0 years,” and the figures over the columns for 
P. capensis represent their weights in grams. Possibly 
the three-year old P. balfovri was under the maximum 
size for that age, but the three- or four-year old P. capensis 
represents a normal full-sized specimen. Puroell (1899) 
reoords 43 mm. and 58 mm. respectively for the length 
of average full-sized P. balfovri and P. capensis females 
when living and extended, and these measurements 
agree with those recorded here for specimens not less 
than three years old. Thus it is evident that maximum 
size in well-fed Peripatopsis is reached in about 
three years, and after this growth is either slow or oeases. 

Steel (1896) queried the possibility of large Peripatus 
becoming smaller in size as a result of starvation or 
unfavourable conditions. No confirmation of this sugges¬ 
tion has been obtained from Peripatopsis specimens which 
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have refused to feed for months at a time. No general 
reduction in size occurred in these individuals. They 
became thin owing to the depletion of food reserves 
in the intestine (see Manton and Heatley, 1937), but the 
length of the body did not materially decrease although 
the width did so owing to the sagging of the body-wall 
round the shrunken visoera. 


Fig. 1. 


Peripatopnig half our i . Perijxifopaitt caftcutti*. 



Abnormal and Diseased Conditions. 

In captivity Peripatopsis has suffered from several 
diseased states, all affecting the alimentary canal. It has 
been noted (Manton and Heatley, 1937) that the lumen 
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of the intestine is normally sterile owing to the daily 
removal of the entire peritrophio membrane. The 
intestinal epithelium, however, may be infested with 
micro-organisms or it may show a pathological condition 
which leads to death. As the intestine is not only the 
digestive organ but also the site of nitrogenous excretion 
and storage of reserve food material, abnormal conditions 
of this organ are of great physiological importance. 

A ooeoidian parasite, Mantonella peripati , may be 
found in the columnar epithelial cells of the intestine. 
Both genus and species have been described by Vincent 
(1936), and a second species of the same genus has been 
recorded from a crayfish in a south Russian river by 
(lousseff (1936). A large proportion of the local popula¬ 
tions of all specios of Peripatopsia examined were infected 
with this parasite. In small numbers it does not appear 
harmful, but when the infection is heavy the host appears 
to suffer, and many animals dying in captivity possessed 
abundant coccidia throughout the whole intestinal epi¬ 
thelium. Mitoses of the epithelial cells may be induced 
by the parasite ; normally cell-division is restricted to the 
basal regenerative cells. The sporocysts of Mantonella 
pass into the lumen of the intestine and are removed 
within twenty-four hours by the next outgoing peritrophio 
membrane. In the normal damp surroundings of Peri- 
patopsis the sporocysts live for considerable periods, 
and reinfection presumably takes place by the mouth. 

An intestinal fungus was a much more lethal parasite 
than the ooccidian and caused many deaths in captive 
animals. The hyphse are intraoellular and permeate 
the whole intestinal wall, entering even the nuclei of the 
component cells. Round spores pass into the intestinal 
lumen, and in cases of mild infection are removed by the 
next peritrophiu membrane. Spores have often been 
seen to produce hyphal threads inside the evaouated 
peritrophio membranes (fig. 2 (c)). The effects of a heavy 
infection of this fungus are quite devastating, the 
intestinal wall becoming distended and its component 
cells and muscles disorganized and destroyed. The 
trachesB in the outer connective tissue sheath also dis¬ 
appear. The peritrophio membranes are formed but 
not removed, and thus the lumen of the intestine becomes 
filled with ohitdnous lamella and layers of uric acid 
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Section# m intestine of Penpatoptxs infected with a parasitic fungus* 

(a) Part of transverse section showing a wedge from the middle of 
the lumen to the outside Compare with the normal condition 
shown in figs 6, 11* and 15, Manton and Heathy, 1987. 
The epithelium is disorganized and the lumen distended with 
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crystals, and a heavy bacterial infection replaces the 
normal sterile condition. Death finally ensues. Figs. 2 
(a) & (b) show the appearance of a heavily infeoted 
intestine in section. The animal probably could not have 
lived for much longer. Fig. 2 b) shows the detail of the 
condition of the epithelium. Comparison may be made 
with the appearanoe of the normal intestine shown 
in figs. 6, J1, & 15 in Manton and Heatley. 1937. 

A pathological fatty condition leading to death has 
been found in many animals which were believed to have 
reached the end of their normal life span. It also 
occurred in some younger animals which were not in 
a healthy state or which were on the verge of death. 
The intestine of such animals was devoid of the normal 
protein and glycogen reserves (see Manton and Heatley, 
1937), but contained abundant fat. The intestine appeared 
whitish instead of the usual brown colour, and analysis 
yielded the almost incredible figure of 50 per cent, of the 
wet weight as fat (estimated by N. («. Heatley). The 
intestine in section after solution of the fat shows the 
cytoplasm to be extremely vacuolated; the normal 
appearance of the epithelium is seen in Manton and 
Heatley, 1937, pi. xxxviii. The cause of this condition 
is unknown. It is sometimes associated with the 
formation and removal of four or five peritrophic mem¬ 
branes a day instead of the normal single membrane. 
The animals became feeble and were ultimately unable 
to rid themselves of their skins at eedysis, and so died. 

Some animals show microsporidia scattered through 
the muscles, epithelia, and sense-organs, but no adverse 


accumulated peritrophic membranes, uric acid crystals, and 
bacteria, x 220. 

(b) Outer portion of the intestinal wall. The connective tissue layer 
contains no traehece and its muscles are few aud degenerating, 
the epithelial cells are broken down to an amorphous mass with 
occasional distorted nuclei, and fungus hyphs permeate tho 
whole, x 1975. 

<e) Growing hyphu from an evacuated peritrophic membrane. 

b., bacteria; c., cytoplasm of disorganised intestinal epithelial cells; 
c.t., connective tissue layer i e.p., disorganized intestinal epithelial 
cells infested with fUngua hyphie ; h., hypheo of fungus; m., re- 
mains of a muscle-fibre; degenerating nucleus; p.m., peri¬ 
trophic membranes; urio acid crystals. 
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effects seem to be oaused by these organisms. For the 
Australian Onychophora Steel (1896) remarks “I have 
never noticed the presence of external parasites of any 
kind on Peripatus." A similar statement may be made 
for the hundreds of specimens of South African Peri¬ 
patopsis which have been handled in selecting material 
for this series of studies. 


Summary. 

(1) Species of Peripatopsis have been kept in captivity 
for nearly four years since their removal from South 
Africa. The methods of culture are described. 

(2) Notes are given on the general behaviour of 
Peri'jMtopsis concerning their reactions to one another, 
and their senses of touch, sight, smell, and their sensi¬ 
tivity to air movements. 

(3) The occurrence and frequency of eedysis is recorded. 

(4) The sequence of events in the life-cycle, their 
duration, and the growth-rate are described. Full size 
is attained at the age of three or four years, and the 
animals live for at least a further three years. 

(5) The effects of a lethal parasitic fungus, a coccidian, 
and a pathological state not associated with micro¬ 
organisms is recorded. 
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EXPLANATION OF PLATE XIV. 

Photographs of living P . moeekyi by D. P. Wilson. 

Fiy. 3. Full-grown dark grey female and young a few weeks old, 
with a lighter grey partly grown female. 

Fiy. 4. Full-grown light grey female and young a few weeks old, and 
a bluish-blaek partly grown specimen. 


LX I. —Note* on Inserts collected in West Greenland by the 
Oxford University Greenland Expedition, 1936. By 
(1. D. Hale Carpenter, D.M., Hope Professor of 
Zoology (Entomology) in the University. With De¬ 
scriptions of a new Species of Angitia (Hi/menoptem, 
lohneumonidse) by A. Roman, and of Fannia ( Diptera, 
Anthomyida?) by J. E. Collin. 

A general account of the expedition will be found in 
the ‘ (Jpographieal Journal ’ for Ootobor 1937 (xc. pp. 315— 
326): a section on Terrestrial Ecology by H. (3. Vevers, 
who collected most of the terrestrial Arthropoda, occupies 
pp. 329-331, ami a section on Marine Ecology is written 
(pp. 331-332) by l>. M. Steven, who collected along the 
shore : specimens from him are distinguished by D.M.S. 
in the records. The area concerned is the neighbourhood 
of the head of Sandro Stramfjord, and Amerdloq Fjord 
running inland from the coast at the same latitude (67°). 
One month was spent at Camp Lloyd on Sondre Strom- 
f jord, for brevity’s sake referred to as (L.), which is in the 
continental hilly belt about 24 miles from the Inland Ice 
at the head of the Fjord. Five weeks were spent at 
Utorkait (U.) on the Amerdloq Fjord, in the coastal 
mountainous region, 15 miles east of Holsteinsborg, and 
near the northern limit of the maritime Arotio climatic 
regime distinguished by Trapnell. 

Careful notes accompanied the specimens, and in order 
to avoid repeating the minor details they are listed here 
so that subsequent reference will be by abbreviations. 

.Ann. <b Mag. N. Hist. Ser. 11 . Vol. i. 34 
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Ulorkait (U.). 

O. Heathland at camp, about soa-level. 

Mr. Moorland heath, near lake. 

Mt. Top of moraine, moraine heath. 

W. Willow scrub. 

P, . Pools l mile from shore-line, about 500 feet 

elevation. 

Camp Lloyd (L.). 

U. Grassland on silt moraine. 

H. Heathland other than silt moraine. 

W. Willow scrub. 

P 4 . Pools one mile from shore-line, about 1000 feet 
elevation. 

The specimens here described were presented by the 
Exploration Club to the Department of Entomology in 
the University Museum, where they are kept together 
with other Arctic collections. The identifications have 
been done by experts in the different groups, to whom 
warm thanks are given for their kind help : names are in 
alphabetical order. F. Balfour-Browne ; K. G. Blair; 
J. M. Brown; W. E. China; J. E. Collin ; F. W. Edwards; 
Oh. Ferriere ; H. Hedicke ; Karl Jordan ; F. J. Killing- 
ton ; F. Laing ; E. Meyrick ; M. Mosely ; L. B. Prout; 
A. Roman ; H. Stringer; W. H. T. Taras. 

An endeavour has been made to establish the novelty 
of certain records for West Greenland. Dr. B. M. Hobby, 
librarian and assistant to the Professor, gave great 
assistance by searching for references to Greenland fauna 
in the ‘Zoological Record’ baok to 1900, and I myself 
looked through the papers thus found. The following 
22 names therefore appear to be new records for West 
Greenland, and are distinguished by * throughout the 
paper. The order of classification of tlio families con¬ 
sidered is in accordance with Imms’s ‘ Text-book of 
Entomology,’ third edition, 1934. 

New Records. 

Aphididje : Phenacoeoecua venustus Green. 

HBMBBOBnD.fi : Hemerobiua sp. ? perdegana Steph. 
LiMNOPHiLiDfi : Limnophilus omatua Bankes. 
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Gelkghiida£ : Pkthorimsea charcoli Moyr. 

EurosMii>A£: Eucmrna petalonota Meyrick, 1937. 
Tortricidas : Peronea caryosphe.na Meyrick, 1937. 
Lathrimidas : Corticaria linearis Payk. 

Ichnhumonidas : Cratichneumon magus W. (clatnpes Moll.). 
Phygadeuon 8 ]>. 

Aniseres lubricus Foerst. 

Angitia ( Inareolata) laticepus , sp. n., 
Homan. 

Enoyrtidas : Microterys tessellatns Dalm. 

PTEROMALiDAi : llabrocytus sp. (genus not previously 
recorded). 

Figitil>a<: : Anacharis eucharimdes Dalm. 

MYCKTOPiULiDAS: Sciara consimilis (Holmgr.) Edw. 

Sciara (SccUopsciara) vivida Winn. 
Agkomyzidas : Liriomyza sp. nr. perpvMlla Mg. (genus not 
previously recorded). 

Phytomyza ? nigra Mg. 

Anthomyidas : Graphomyia pictn Ztt. 

Phaonia jxillidisquama Ztt. 

Fannia bifimbriata , sp. n., Collin. 
Ceratophyllidas : Ceratophyllus borealis Rthscli. 

THYSANURA. 

Several specimens were sent to Dr. J. Douglas Hood 
at Rochester University, New York, blit he has, un¬ 
fortunately, not found himself able either to return the 
specimens or to forward identifications. 

COLLEMBOLA. 

An account of the Collembola was included by J. M. 
Brown in his paper “ On some Collembola from Iceland 
and Greenland ” in ‘ Annals and Magazine of Natural 
History/ (10) xx. pp. 514-520 (1937). His arrangement 
is here followed, but only names and localities axe given. 

Arthropukoka 

Hypofastrurid®. 

Xenytta humicola (0. Fabr.) Tullb. 

U. D. M. Steven, numerous specimens, 


34* 
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Onyohluridae. 

Onychiurus arnatua var. arcUcus (Tullb.). 

L. Three specimens. 

botomidn. 

Folxomia quadrioculata (Tullb.). 

L. Two specimens. 

Archiaotorna beaaelai (Pack.). 

L. Numerous specimens from silt along the shore at 
head of fjord, D.M.S. 

EntomobryldsB. 

Lepidocyrtua cyaneus Tullb. 

U. One specimen. 

HEMIPTERA. 

Hkteroptbea. 

Lygseldae. 

Nysius grwnlandicus Zett. 

U., Mr. and 9 adults on liohens and B. nana, 26. vi. 
U., Mr. 1 larva on lichen, 26. vi. 

U., Mt. 2 larvae on moraine gravel, 1. vii. 

U., Mt. 1 larva on sand, 3. vii. 

U., C. Larvae common on B. nana, 2. vii. 

U., 0. cf and 9 adults on B. nana, 2. vii. 

U., C. 1 larva on grass-blades, 18. vii. 

U., C. Larvae from sweep of B. nana, 19. vii. 

L., G. and $ adults mating in grass, 18. viii. 

CapaldSB. 

Chlamydatus pulicarius (Fall.). 

U., Mr. 1 larva on B. nana and liohens, 26. vi. 

U., Mt. 1 larva on satnd, 3. vii. 

U., Mt. 2 larvae from sweep of B. nana, undated. 

Homoftkra. 

JaaaMa. 

LeUocephalua UvideUua (Zett.) 

(J., Mr. 1 adult on B. nana and liohens, 26. vi. 

U., C. 1 adult from sweep of B. nana, 19. vii. 
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L., W. 8 adults from sweep of sedge and grass, or under 
Ptarmigan droppings, ll.viii. 7 adults from sweep of 
grass, 13. viii. 

Ptyllldas. 

A number of Psyllidee were reported upon as follows 
by Dr. Laing:—“They appear to belong to one species 
Psyllia dudai Sulc, but there is confusion between nigrita, 
mlicicola, saliceti, dudai, and allied species. ” 

Aphldldse. 

Myzocallis minimus V. d. G. 

U., Mt. Immature, from sweep of B. nanu, birch-liohen 
mat. 

U., Mr. Immature, on B. nana and lichens, 26. vi. 

I have not found any published record of this species 
from Greenland, but Dr. F. Laing kindly informs me that 
“ it has turned up in material collected there from time 
to time.” 

*Phenacococcvs venustus Green. 

L., W. Under Ptarmigan dropping, 1 specimen, 11. viii. 
Dr. F. Laing writes: “This specimen, although antennae 
are incomplete, I have assigned to Phenacococcus venustus 
Green, known only from Ioeland.” 

Tychsea gramlandica Riibs. 

L., W. 1 specimen, in soil and moss, 11. viii. 

Dr. F. Laing writes: “ The specimen may remain under 
this name, but it is quite plainly a Pemphigid, and the 
name Tychsea will not, of oourse, stand. Until a longer 
series becomes available for study the status of the species 
will remain unknown.” 

Myzus sp. ? 

Apterous viviparous ?. 

U., C. 15. vii. 

Dr. F. Laing writes: “The speoimen is not good, but 
belongs evidently to the convolvuli group.” 

Coeddse. 

Orthezia cataphrarta Shaw. 

U., C. On roots of Ckemsenarium, 13. vii, 
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Nkttroptera. 

Hemerobildae. 

*Hemerobiu8 sp. ? perelegans Steph. 

L., W. On Salix, 11. viii. 

Mr. F. J. Killington was unable to assign this single 
specimen, a female, with certainty to perelegana, of which 
he stated in his “ Monograph of the British Neuroptera ” 
(Ray Society, ii. p. 17, 1937) that “Abroad this species 
is at present known only from one or two localities in 
Sweden.” 

Kimminaia (Boriomyia) behdina (Strom.). 

U., Mt. c? I- Swept from B. nana, birch-lichen mat, 
28. vi. 

U., W. <3 1. Swept from top layer of willow scrub, 
1. vii. 

U., W. 2. Flying over willow sorub, 10. vii. 
Killington ( loc . tit. p. 89) mentions that the Oxford 
University Museum possesses “ a specimen taken in 
west Greenland (G. Hingston).” There are actually 
cJcJ 2, 5, Godthaab Fjord, Kugssuk and Matuola, 

between 7th and 28th July, 1928, taken by R. W. G. 
Hingston. 

Trichoptera. 

LlmnophlUdse. 

*Limnophilua orrntua Bankes. 

U. 1, on Empelrum moor, 14. vii. 

The specimen has been presented to the British Museum 
(Nat. Hist.) as a new record for Greenland. Mr. M. Mosely 
kindly informs me that this species, closely related to the 
British L. elegans, has been recorded from Canada, 
Alaska, Franconia (N.H.), and Japan. 

Apatania arctica Bohem. 

U„ C. 1, on B. nana, 15. vii. 

LEPIDOPTERA. 

Tineoidea. 

OelechUdss. 

*Phthorimeea charcoti Meyr. 

U., Mt. 3, on Salix in birch-liohen mat, 3, vii. 
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Tortricoidea. 

Eueosmidse. 

*Rurmma petalonota Meyrick, 1937. 

L., (1. $ 1, on B. nana and Salix, 18. viii. 

L., H. ? 1, on B. nana, 18. viii., 3, 24. viii. 

These arc the specimens on which Meyrick based his 
description of the species (‘Exotic Microlepidoptera,’ 
1937, v. p. 157; but “3 ex. (Oxf. Mus.)” should read 
“ 5 ox. (Oxf. Mus.) ”). 

Tortrleldae. 

*Peronea caryosphema Meyrick, 1937. 

L., G. c? 1, on B. nana and Salix, 18. viii. 

L., H. 1, on B. nana, 18. viii. 

The specimens on which Meyrick based his description 
(he. cit.). 

Pyraloidka. 

Phycitidse. 

Laodamia fvsea Haw. 

U., Mr. 1, on B. nana, 18. vii. 

Pyraustld®. 

Scoparia ce.nturidla F. 

U., W. 1, on Salix, 15. vii. 

U., Mt. 1, on B. nana or Salix, birch-lichen mat, 15. vii. 
U., W. 1, on Salix, 17. vii. 

Papiliokoidea. 

Nymphalldse. 

Brenthis charicha arctica Zett. 

U. 2,10. vii. 

U., Mr. 4, herb mat, 18. vii. 

TJ., C. 1, visiting Vaccinium flowers, JO. vii. 

U., Mr. 3, Empetrum-birch moor and herb mat, 21. vii. 
U., Mr. 2, Oasaiope-Empatrum mat, c. 1000 feet, 21. vii. 
U. 1, 22. vii. The right hind wing noted before capture 
to have its posterior two-thirds missing. The injury 
suggests the work of a bird. 
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Pieridae. 

Colias hecla Lef. 

U., Mr. 1, Cassiope-Empetrvm mat, c. 1000 feet, 7. vii. 

XT.. Mr. 2. Kmpefrvm -birch moor and herb mat, 21. vii. 

Geometroidka. 

Geometridse. 

Entephria polata punctipes (*urtis. 

U., Mr. 1, Empetrum-bhch moor and herb, mat, 21. vii. 

A rather weakly-marked dark female, approaching 
ab. bruilei Lef. All specimens of this species in the 
University collections from the Arctic were submitted 
to Mr. L. B. Prout, in March 1937, and he kindly allows 
mo to give bis views, as follows“ No definite line oan be 
drawn between the various high-northern forms, though 
there is, as with most Palsearctic and Nearctic Larantiidee, 
considerable variation. There seems to be a tendency 
for the species to form two ill-defined races: (a) E. polata 
polata Dup. (1631), from Scandinavia, parts of N. Russia, 
etc.; (b) E. polata punctipes Curt. (1835), founded on a 
single damaged example brought from Ross’b second 
Arctic expedition, the exact locality for which is unknown, 
but the form is distributed in Greenland and Arctic 
America. Of this I must call brullei Lefebvre (1836) 
an ‘ab.’ or * ab. loc.,’ founded also, probably, on a 
single specimen, though this is not stated : this was from 
the ‘ Pays des Esquimaux.’ This form is dark and 
glossy, rather pointed-winged, the median band either 
weakly expressed or virtually wanting, as in the nomino- 
typical specimen. Glancing over the whole material 
again 1 do notice a tendency for the Greenland forms 
to be a trifle darker, perhaps particularly on the hind wing, 
than those from N.E. Baffin Land, but I see no likelihood 
of reverting to a belief in two differentiable races of 
polata.” 

Evpithecia gelidata MOschl. 

All from Utorkait. 

Mt. 7, on B. wma, moraine heath, biroh-liohen mat, 
28. vi. 

Mt. 1, on Salix, 28. vi. 
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Mr. 4, on B. nana and Soliz, 29. vi. 

C. 1, on B. nana, 30. vi. 

W. 2, swept from top layer, 1. vii. 

W. 1, from “shrub layer," 2. vii.; also 1 of same date, 
no details. 

Mr. 2, on B. nana, 10. vii. 

Mr. 1, hovering over female Salix, 13. vii. 

Mr. 1, Etnpetrvm -birch moor and herb mat, 21. vii. 

Mr. 1, common on Salix, 22. vii. 

Nootuoidka. 

Noctuldsa. 

Crymades erulis Lef. 

U. 1, flying by day over Salix, 13. vii. 

Anarta richardsoni Curt. 

U., Mt. 1, sweeping from B. nana, birch-lichen mat, 
sample 5, 5. vii. 

Eurois occulta L. 

L., G. 4, flying at night, 9. viii. 

Epipsilia quadran^ula, Ztt. 

L., G. 2, flying at night, 9. viii.; 1, ditto, 11. viii. 
Eumichtis sommeri Led. 

L., G. 2. flying at night, 9. viii. 

Simpistis zetterstedtii Staud. 

U., Mr. 1, from B. nana or Empetrum, 18. vii. 

COLEOPTERA. 

Adephaga. 

Dytiscidse. 

Hydroporus mono (Dej.) Aubd. 

L., P t . 4, 23 & 27. vi., D.M.S. 

U, V v 3, 20-22. vii., D.M.S. 

Colymbeles dolabratus Payk. 

L, P*. 2, 23 & 27. vi., D.M.S. 
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Gyrtnlto. 

Gyrinns opacus Sahl. 

L., P t . 4, 23 & 27. vi., D.M.S. 

U., P,. 4. 20-22. vii., D.M.S. 

l’OLYPHAGA, 

D1VER8IOOHNIA. 

Lithridild®. 

*Corticaria linearis Payk. 

L., G. 1, in soil, moss, and silt, 9. viii. 

Dr. K. G. Blair, who kindly identified the specimen, 
wrote that it “ occurs in Siberia, but has not been recorded 
from Iceland, Greenland, or North America.” 

CoeeineUldae. 

Cocrinella transversogvttata Fid. 

U., Mt. 1, on B. nana, birch-lichen mat, 10. vii. 

L., H. 1, on B. nnrvu, 24. viii. 

Byrrhlte. 

Byrrhus fasciatus Foret. 

U., ('. 1, under stone, 20, vii. 

Rhynchophora. 

CureuUonlto. 

Oliorrhynchus nodosus O. Fab. 

U., C. 2, in soil, under stones, and on B. nana, 2. vii. and 
5. vii. 

HYMENOPTERA. 

Apoorita. 

IOHNBUMONOIDBA. 

Iehneumontdas. 

ICHUBVMONIXAC. 

*Oralichneumon magus W. ( davipes Moll.). 

U., W. <$ 1, by sweep of shrub layer, 14. vii. 

U., C. $ 1, visiting B. nana, 21. vii. 
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Dr. A. Roman, who kindly identified the Ichneumonoidea, 
reported .—“The two are small ($ f>T)mm., J 6nnn.) and 
dark. Antenna) of ? with no white ring, face of $ black 
with two yellow points near the lower facial angles and two 
more just below antennal bases, seutellum black. This 
species has not previously been recorded from Greenland ; 
the southernmost locality for it seems to be somewhere 
in France, according to the catalogue of do Gaulle (probably 
in a mountainous part) in Scandinavia it goes down to 
our southernmost province, Scania, as rlavipes Moll, the 
type of whioh 1 have seen in the museum of Gothenburg. 
It is everywhere a rare species.” 

Ckyptinx. 

Crypt tie arcticue Sehdte. 

U., Mt. cJ 1, on birch-lichen mat, 27. vi. 

“ A common species on all the Greenland coast. Not 
found in Europe ” 

Phygadevon cylindrareus Rthe. 

U., C. <S J, fiold layer, 14. vii. 

U., (' J 2, visiting B. vmui, 20. vii. 

“ Common North European coast species, but occurring 
also in the Scandinavian mountains. T have seen a 
9 of probably this specieB from the Austrian Alps (collector, 
L. Czerny).” 

Phygadeuon , sp. A. 

U., W. 1, sweeping of grass, 10. vii. 

L., W. 1, sweeping of grass, 13. viii. 

“Seems to be the species reported by mo in 1930 

(Ann. & Mag. Nat. Hist. (10) v. p. 283) as a single male 

from Matuola in W. Greenland, July 3rd. At least the 
characters given in that report fit these specimens, 
excepting that the stigma emits radius before its centre, 
but so little that it may fall within the speoifio amplitude.” 

* Phygadeuon, sp. B. 

L., W. (J l, sweeping of grass, 13. viii. 

“ A small specimen of 8*3 mm. length with a rather 
thick head, not narrowed behind the eyes, but with 
rounded sides ; olypeus with two marginal granules. 
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Antennae thinner than in the last species, which it muoh 
resembles in oolour and most other characters. Both 
hind wings are missing.” Dr. Roman considers this 
species new to Greenland. 

Odia terebrator Ratz. 

U. $ 1, 10. vii. 

“ Rather common, but the only species known from 
Greenland.” 

PlMPUNA. 

Pimplidea aodcdia Rthe. 

U., Mt. (J 1, birch-lichen mat by sweeping B. nana, 
sample I, 4. vii. 

“ A common species on all the Greenland coast. Occurs 
on almost all European mountains reaching above tree- 
limit, but is not known from North America.” 

Itoplectia alternona kollhoffi Auriv. 

U., W. c? 1. top layer, 1. vii. 

“ Melanistic form of a common European species. 
This form occurs also in North Europe and in the smoky 
industrial part of West Germany, being one of the 
‘ industry melanisms ’ discovered in later years.” 

Pleotiacus hyperboreua Holing. 

U. 1, 13. vii. $ 1, 20. vii. 

“ The antennal flagellum of the present $ 19-jointed, 
of the $ 20-jointed. Not rare in Greenland nor in North 
Europe, but in Central Europe only found on the Baltic 
ooast of Germany.” 

Plectiacua collaria Gr. 

U., W. 1, top layer, 1. vii. 

“ The specimen has a 20-jointed flagellum. Rarer in 
Greenland than the last species, but common in North 
Europe, at least to the Alps.” 

*Aniaeraa lubricua Foerst. 

U. (J 1, on Empetrum, 17. vii. 

“ Known from Central Europe with England, in Sweden 
from the Stockholm region. The specimen is typioal, 
with 20-jointed flagellum,” 
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TnrraomsM. 

Banchus monileatus Gr. 

U., W. On top layer, 2, l. vii.; 1, 2. vii. 

U. On Salix, $ 1, 13. vii.; ? 1, 15. vii.; 9 1, 16. vii. 

U. On Empetrum, $ 1, $ 2, 17. vii. 

“ This is the commonest larger iohneumonoid in Green¬ 
land, though rare in North and Central Europe.” 

Homotropus ornatue Gr. 

L., W. 1, on Salix, 11. viii. 

“ Only one 9 of this species has previously been known 
from Greenland (Lundbeok). In north and oentral 
Europe it is not common, and Morlcy reports it from the 
Punjab, N.W. India. The Stockholm Museum owns a 
conspicuously coloured form taken near the top of one 
of the Birunga mountains in central Africa.” 

Homotropus melanogaster Holing. 

U., W. Top layer, 1, 9 1, 1. vii. 

U., W. Shrub layer, 91. 20. vii. 

Homotropus elegans nigritarsus Gr. 

U., Mt. 9 1. birch-lichen mat, sweep of B. nana, 4. vii. 
“ The Greenland form mostly has the lower side of the 
femora basally with a brown or black spot or line. This is 
reminiscent of H. nigrolineatus Strobl. from alpine 
localities in Styria, which seems from the description 
to be about the same form, only still more melanistic. 
If there is to be a name for it, yrcenlandicm Holrng. is the 
oldest one.” 

OpwowiirjB, 

*Angitia ( lnareolata) laticeps, sp. n., Roman. 

All from Camp Lloyd. 

W. 9 1. among humus, 8. viii. 

G. <J<J 2, on grass, 10. viii. 

W. On Salix, 9 1, 11. viii.; 2 ,99 2 , 13. viii.; 3; 

99 4, sweeping from Salix, 18. viii. 

H. 1, on B. nana, 24. viii. 

Dr. A. Roman has kindly sent me the following de¬ 
scription :—“ <J9 Angitia (lnareolata) exarcolata Ratz. 
magnitudine et struotura simillima, at capite pone ooulos 
ne minime quidem angustato, lateribus supra visis 
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antiue parallels rectis, postioe fortiter rotundata, diversa. 
Sweden, central Lapland, 1 $ ( Boheman ), typo ; Prov. 
Sm&land, 1 <£ (Boheman), allotype. Siberia, Samarova, 

1 $ (J. Sahlberg). Also the specimens above mentioned 
collected by H. G. Vevers. 

“ 1 have not been able to see any other difference from 
the rather well-known exareolata Ratz. than the form 
of the head, but that is conspicuous when once observed. 
The c? ffideagus may possibly furnish more characters, 
but until that is known this form would perhaps be better 
known as a northern race, replacing the more southern, 
typical one. The place Samarova is situated either 
at the river Ob or at the river Yenissei. The maps T have 
seen show only a place Samarovskoje at the big bend in 
the middle course of Ob, and that may be the same as 
Samarova in our old locality labels. The subgeneric 
name Inareolata Ell. & Sachll. is simply a substitute for 
Diodes Foerst., preoccupied in the Coleoptera.” 

Chaloidoi dea 

Encyrtlds*. 

*Mkroterys iesadlatu# Dalm. 

U., Mt. ? 1, birch-lie hen mat, sweeping of B. nana, 28. vi. 

U., C. v L a. vii. 

Dr. Ch. Ferriere, who kindly identified the Chaleidoidea, 
wrote: “ These two are varieties with shorter wings. They 
agree exactly with the descriptions of teaadlalva, and 1 have 
compared them with specimens of that species in the 
British Museum (Nat. Hist.), from which they differ 
only by the shorter wings, which reach only slightly 
beyond the tip of the abdomen. The second interrupted 
hyaline band on the fore wings, which is at about two- 
thirds the length of the wing in normal specimens, is here 
near the end of the wing and narrower. But I consider 
these specimens as only a variety of leaeeUatus.” 

I have found no record of this species from Greenland. 

PteromalldSB. 

*Habrocytus sp. 

L., W. <J 1, on Salix, 13. viii. 

Dr. Ferriere was unable to do more than to determine 
the genus. T can find no previous reoord for it from 
Greenland. 
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Cynipoidea. 

Figitlda. 

*Anacharis eucharioides Dalm. 

U., W. 1, shrub layer, sweep 1, 20. vii. 

L., W. On Salix, 3, 99 2, ll.viii; S'S 0, 9 2, 
13. viii. 

•Dr. H. Hedicke, who kindly identified the specimens, 
wrote : “They are Anacharis rurharioides Dalm., a Figitid 
widely distributed in the North of Europe, but not yet 
known from Greenland.” 

D1PTERA. 

Nematoceba. 

Dr. F. W. Edwards, who kindly identified the Neuiato- 
cora, added the following general remarks: —“ The 
extension of the known range of some of the species is 
interesting, and two, Gulicoides sordidellus Zett. and 
Gonempeda caudata Lbk.,had not previously been received 
at the British Museum. Unfortunately most of the 
(Jhironomida* are represented by a few females only, and 
cannot be precisely determined. It is noteworthy that 
at most four of the twenty-three species represented 
were also found by Mr. D. Lank or Mr. F. S. Chapman in 
East Greenland in 1933 (Edwards, 1935, Ann. & Mag. Nat. 
Hist. (10) xv. pp. 467-473).” The arrangement of the 
families is, for the sake of uniformity, as in Imms’s 
‘ Textbook,’ 1934. 

Tlpulidee. 

Tipula arctica Curt. 

U., C. cJ 1, on B. nana, 30. vi. 

Ormosia fascipennis Zett. (holtedahli Alex.). 

U., C. l, 10. vii.; $ 1, 18. vii. Generally distributed, 
or flying over willow scrub. 

Gonempeda caudata Lbk. 

L., W. 99 2, willow scrub, on Salix, 11. viii. 

Trtehoeeridse. 

(N.B.—This family is not recognized by Imrns, who 
places Trichocera in Rhyphidea at the end of the Nemato- 
oera.) 
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Trichocera ? lutea Becker. 

U., C. $ 1, on B. nana, 30. vi. 

Cuboids. 

Andes nigripes Zett. 

U„ C. 9$ 10, 8. vii.; 3, 17. vii. 

Chironomlda. 

Metriocnemus (s. str.), sp. indet. 

U., W. ? 1, 1. vii. 

Metriocnemus (Paraphsenocladius) graminicola Lbk. (1). 

U. 9 1. prey of spider, 13. vii. 

Cricotopus vitripennis Mg. ( viriabilis Staeg.). 

U., W. 9 swept from top layer, 1. vii. 

U., W. (J 1 ; shrub layer, 9 1, 2. vii. 

U., W. 9 1> dying over willow sorub, 10. vii. 

U., W. 9 1. prey of spider, 13. vii. 

U., C. 9 sweep of B. nana, 19. vii. 

Spaniotoma (Orthocladius) sp., of. rubicunda Mg. 

U., W. 91. flying over willow scrub, 10. vii. 

U., W. 9 1> sweep of Bhrub layer, 11. vii. 

U., W. $ 1, on Salix, 17. vii. 

Spaniotoma (Orthocladius) sp., of. vemaUs Goet. 

L., H. 9 1> on B. nana, 24. vii. 

Spaniotoma (Orthocladius), sp. indet. 

U., W. 9 1, prey of spider, 13. vii. 

Spaniotoma (Limnophyes) borealis Goet. 

U., W. 1, sweep of shrub layer, 13. vii. 

U., W. c? 5, field layer, in swarms below the level of 
Salix, 15. vii. 

U., W. <J 1, on Salix, 17. vii. 

Dr. Edwards comments on this species:—“ Goetz- 
ghebuer does not mention the rather numerous soales, 
which are present in the presoutellar area and shoulders 
in these specimens; the A.R. is also slightly less than 
stated by him (10 instead of 1*2), but the hypopygium 
is similar.” * 
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Spaniotoma (Limnophyee) sp. of., minima Mg. 

U., W. <3 2, swept from top layer, 1. vii. 

U., W. 1, flying over willow sorub, 10. vii. 

U., W. 1, field layer, 11. vii. 

U., W. c? 2, sweep of shrub layer, 13. vii. 

Dr. Edwards oomments: “A rather smaller speoies than 
the last, without obvious scales on them, A.R. about 
0-7.” 1 have not found a record for minima from Green¬ 
land. 

Spaniotoma (Smittia), sp. indet. 

U., Mr. V 1, prey of spider, 29. vi. 

U., (J. V 1> swept from B. nana, 19. vii. 

Spaniotoma (Smittia), sp. indet. 

U., W. 9 1, swept from top layer, 1. vii. 

U., C. 9 1, 10. vii. 

Ceratopogonldse. 

Culicoides wrdiddlm Zett. 

L., (». $9 10, biting in swarms aftor rain, 9. vii. 

Dr. F. W. Edwards writes as follows “ As this species 
is very little known, I give some additional data to facili¬ 
tate identification ; it is one of the largest species of the 
genus, with wing about 2-3 x 1 mm. Eyes narrowly 
but distinctly separated (by about the width of one faoet). 
Mesonotum grey, without conspicuous markings, but 
with a pair of somewhat darker patches posteriorly. 
Spermathecse two, subglobular (1 cannot detect the third 
rudimentary spermatheca in the specimen mounted). 
Legs dark, tibisc not ringed. Wing with maorotiohise 
dense on distal half, sparser on basal half. Costa strongly 
thiokened above radial cells, first radial cell very narrow, 
seoond rather broader, but about equal in length to first. 
Markings diffuse and rather indistinct; about half of 
seoond radial oell included in the pale area; only two 
small indistinct pale marks in median fork ; cubital fork 
dark at base, with a pale spot on margin of wing. The 
speoies is not inohided in the recent review of the North 
American speoies of Culicoides by Root and Hoffman 
(Amer. J. Hyg. xxv. pp. 150-176, 1937), though 
their new speoies C. gigas seems to be similar in most 
respects.” 

Awn. A Mag. N. Hist. Ser. 11. Vol. i. 
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Myeetophllid®. 

Boldina graenlandica Staeg. 

U., W. ? 1, flying over willow scrub, 10. vii. 

U., W. $1, field layer, swarms below level of Salix, 
15. vii. 

U., W. 9 1, on Salix, 17. vii. 

Boletina sp., of. sciarina Mg. 

U., W. 9 1) sweep of shrub layer, 11. vii. 

U., W. 9 2, shrub layer, 14. vii. 

U., W. 9 1, field layer, swarms below level of Salix, 15. vii. 
U., W. 9 2, on Salix, 17. vii. 

*8ciara consimilis (Holmgr.) Edw. 

U., C. c? 1> sweep of B. nana , 18. vii. 

Dr. Edwards writes: “ Agrees well with specimens 
I have examined from Bear Island and Spitsbergen.” 
I have been unable to find this species in previous records 
of Greenland fauna, though it may possibly have been 
recorded under another name. 

Sciara, spp. indet. 

U., C. 91- prey of spider, 30. vi. 

U., W. 9 1. field layer, 11. vii. 

U., W. 9 1, sweep of shrub layer, 13. vii. 

U., C. 9$ 2, generally distributer!, 17. vii. 

L., W. 9 1. among humus, 8. viii. 

L., W. 9 1» on Salix, 13. viii. 

*8ciara (Scalopaciara) vivida Winn. 

U., C. <J 1, 16. vii. 

Dr. Edwards writes: “This oommon European species 
has been recorded from Iceland, but not from other parts 
of the Arctic unless (as is probable) one or more of Holm¬ 
gren’s or Lundbeck’s names may apply to it.” 

SimulikUe. 

Simuliium vittatum Zett. 

U., C. 9$ 4, 8. vii. 

U., W. 99 4, flying over willow scrub, 10. vii. 

U., W. 99 3, shrub layer, 14. vii. 

U., W. 99 3, on SaUx, 17. vii. 
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Simidium arcticum Mall. 

L., G. 99 10, in swarms, biting, 9. viii. 

Brachycera. 

Empldldte. 

Bhamphomyia nigrita Zett. 

U.,(J. <y 1,91, so. vi. 

U., W. c?c? 3, 9 1, flying over willow scrub, 10. vii. 

U., W. 3, 9 1, on Salix and flying high, 16. vii. 

U , W. cJc? 2, 9 1, on Salix, 17. vii. 

Dolichopodldee. 

Dolichopus yrccnlandicus Zett. 

U., W. J 1, shrub layer, 2. vii. 

U., W. 9 1> field layer, 14. vii. 

U., C. 9 1. sweep of B. nana, 19. vii. 

U., W. 9 1, shrub layer, 20. vii. 

U., 0. 9 1, 21. vii. 

Cychorrhapha. 

Aschiza. 

Phorldse. 

Aphiochwta yroelandica Ldbk. 

U., Mt. J1, birch-lichen mat, sweep ol' B. nana, 
28. vi.; J 1, 2. vii. 

U., W. 1, sweep of shrub layer, 13. vii. 

U., W. 1, field layer, 14. vii. 

SyrphkUe. 

Platychirus hyperboreus Staeg. 

U., Mt. cj<? 4, birch-lichen mat, 27. vi. 

U., Mr. (JcJ 2, 9 1> on B. nana and Salix, 29. vi. 

U., C. J 1, 9? 4, on B. nana, 30. vi. 

U., W. c? 1, 9 1- swept from top layer, 1. vii. 

U., W. <JcJ 3, 99 % snrub layer, 2. vii. 

U., W. 1, flying over willow scrub, 10. vii. 

U., Mr. 99 4, hovering over B. nana, 10. vii. 

U., W. 9 l> shrub layer, 14. vii. 
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U., W. $ 1, on Salix, 14. vii. 

U., Mr. $ 1, hovering over B, nana, 16. vii. 

U., C. ¥ 1* sweep of B. nana, 19. vii. 

U., C. On Elymus, ¥ 1, 19. vii. 

U., C. ¥ 1» visiting Salix and Campanula, 20. vii. 

U., C. ¥ 1. visiting Ledum, 20. vii. 

Melanostoma lundbecki Coll. 

U., Mt. 1, on Salix, 28. vi. 

U., Mt. ¥ 1. hovering over B. nana, 10. vii. 

Syrphus tareatus Zett. var. 

U., W. 1, on Salix, 16. vii. 

U., Mt. ¥ 1. biroh-liohen mat, 27. vi. 

Mr. J. E. Collin, who kindly identified the Braohyoera, 
wrote:—“The question of the number of speeies in the 
Arctic regions of the S. luniger and S. tareatus groups 
will never be cleared up until someone is sent there who 
knows something of the problem and how to collect 
specimens in good condition. 

“ Among the six males of the S. tareatus group in your 
material there are indications of four species, and if I 
could obtain specimens of true tareatus to dissect T could 
at least prove whether any of them are entitled to be called 
by that name.” 

Syrphus ? tareatus. 

U., W. 1, on Ledum and Salix, 16. vii. 

U., C. ¥ 1» on A nana, 30. vi. 

U., W. ¥ 1> visiting Ledum . 

L., G. ¥ 1. on B. nana and Salix, 18. viii. 

Syrphus, sp. of tareatus group. 

U., Mr. ¥ on B. nana and Salix, 29. vi. 

U., C. ¥9 4, on B. nana, 30. vi. 

U., W. ¥¥ 2, swept from top layer, 1. vii. 

U., Mr. ¥¥ 2, hovering over B. nana, 10. vii. 

U., W. ¥ on Salix, 16. vii. 

U., Mr. ¥ 1> over moss bog foot, 21. vii. 

Syrphus arcuatus Fin. 

L., G. ¥ 1. on B. nana and Salix, 18. vlii. 
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Syrphus arcuatus group, near neoperplcxus Curr. 

U., C. $ 1, on grass, 8. vii. 

U., W. 9 1, hovering over Salix, 13. vii. 

L., W. 36 2, visiting Salix flowers, 11. viii. 

Syrphus torvus O. S. 

U., W. $ 1, swept from top layer, 1. vii. 

Sphserophoria strigata Staeg. 

U., Mt. 9 1, birch-liohen mat, on Dri/as integrifolia, 
26. vi. 

U., Mt. J 1, birch-liohen mat, on Salix. 28. vi. 

Schizophora. 

Agromysldes. 

*Liriomyza sp. near perpusilla Mg. 

L., H. cfcj 2, 9 1, on B. nana, 24. viii. 

Mr. J. E. Collin informs me that he does not think the 
genus Liriomyza has previously been recorded from 
Greenland. I have found no record. 

*Phytomyza ? nigra Mg. 

L. H. $9 3- on B. nana, 24. viii. 

Ph. nigra does not appear to have been recorded from 
Greenland. 

Cordyluridse. 

Microprosopa hmnorrhoidalis Mg. 

L., G. Pair in copula, 18. viii. 

Scatophaga furcata Say (squalida Mg., mripes Holing.). 

U., C. 33 2, 99 3, on dung, 16. vii. 

U., C. 9 1. on dung, 18. vii. 

L., G. 33 6, 9? 2, on dung; includes two pairs in copula, 
10. viii. 

L., W. 3 1, by sweeping, 11. viii. 

L., G. 33 8, 9 1> 24. viii. 

Scatophaga nigripes Holmgr. 

Males, all oolleeted by D. M. Stevens, Utorkait, on shore, 
drift-line seaweed, 2, 10. vii.; 1, 12. vii.; 1, 13, vii.; 
1, 14. vii.; 1,15. vfl. 
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Piophllld®. 

Piophila pilosa Staeg. 

U., C. <J 1, generally distributed, 17. vii. 

U., W. 9 1 < swept from top layer, 1. vii. 

U., 0. 91 , 3. vii.; 1, 10. vii.; 1, 17. vii. 

Piophila vulgaris Fin. 

U., C. c? 1, 9? 3, generally distributed, 17. vii. 

U., C. cf 1, 99 2, generally distributed, 18. vii. 

Calypteba. 

Anthomyid®. 

*Graphomyia picla Zett. 

U., C. 9 1. on dung, 18. vii. 

*Phaonia pallidisquama Zett. 

U., Mt. 9 1. prey of spider, 27. vi. 

Limnophora (Spilogona) arctica Zett. 

U., W. (Jc? 2, swept from top layer, 1. vii. 

U., W. 3, 9 1, shrub layer, 2. vii. 

U., W. 99 4, flying over willow scrub, 10. vii. 

U. <J 1, on shore, drift-line seawoed, I).M.S., 12. vii. 

U., W. 9 on Salix, 13. vii. 

U., W. <j 1, on Salix, 14. vii. 

U., W. 9 1> on Salix, 16. vii. 

U., W. <j 1, 9 1. on Salix, 17. vii. 

U., W. (J 1, 9 1. shrub layer, sweep I, 20. vii. 

U., C. 99 2, 21. vii. 

L., W. 99 on Salix, 11. viii.; 1, 13. viii.; 2, 18. viii. 
Limnophora (Spilogona) Bp. 

U., C. 9 1> on B. nana, 30. vi. 

*Fannia bifimbriata, sp. n., Collin. 

U., W. 1, 9 swept from top layer, 1. vii. 

U., W, c? 1, shrub layer, 2. vii. 

U. 9 1» on shore, drift-line seaweed, D.M.S., 12. vii. 

U., C. 9 1> on human dung, 16. vii. 

The description of the species, based on the above 
co-types, is given by Mr. J. E. Collin, as follows:— 
“Allied to F, monilis Hal. and ciliata Stein, the male 
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having the dense fringe at tip of front tibia of the former 
and the remarkably fringed hind tibia of the latter. 
Except for having front legs resembling those of monilis 
Hal., the male is almost indistinguishable from a specimen 
of ciliata Stein. The female differs from monilis (I do 
not know ciliata ?) in the chaptotaxy of hind tibiae. In 
monilis there are only four or five antero-ventral bristles, 
and a row of small antero-dorsal bristles ending in a stronger 
one at about one-third from tip. In bifimbriata there 
are seven or eight antero-ventrals (as given by Stein in 
1914 for ciliata $), and the strong antero-dorsal bristle 
is placed out of alignment with the row of smaller bristles 
(more dorsal), and quite close to (slightly below) the long 
dorsal bristle at middle of tibia. Length about 4-5- 
5-6 mm. (one 9 only 3-6 mm.).” 

Hydrotsea bispinosa Zett. 

U., W. 1, visiting Ledum, 16. vii. 

Pegomyia tenera Zett. var. obscurior Coll. 

U„ C. (J<J 2, on B. nana, 30. vi. 

U., W. cfc? ? 1. swept from top layer, 1. vii. 

U., W. (JcJ 3, 99 3, shrub layer, 2. vii. 

U., Mt. <J 1, birch-lichen mat, 3. vii. 

U., Mr. 10. vii, 1, sweep IT ; <J 1, flying over willow 
sorub ; (J 1, hovering over B. nana. 

U., W. On Salix, & 2, 99 3, 14. vii.; <? 1, 16. vii.; 
M 2, 9 1, 16. vii. ; 2, 99 3, 17. vii. 

U., W. 20. vii, <J 1, 91< sweep, shrub layer; <$ 1, 
visiting Cerastivm. 

U., C. 9 1, 10. vii.; 99 3, 21. vii. 

Pegomyia sp. ? 

U., W. 1, on Salix, 14. vii. 

Pegohylemyia profuga Stein. 

U., W. 2, shrub layer, 2. vii. 

U., W. <$ 1, flying over willow sorub, 10. vii. 

U., W. 99 2, shrub layer, 14. vii. 

U., W. <j<J 3, on Salix, 17. vii. 

U., C. <J 1, sweep of B. nana, 19. vii, 

U., C. 99 3, 21. vii. 
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Paregle radicum L. 

T7., C. 99 5, on dung, 16. vii. 

L., G. 99 2, on dung, 10. viii. 

L., G. 99 3, 24. viii. 

Delia octoguttata Zett. 

U., Mt. 1, birch-liohen mat, 27. vi. 

U., Mt. $ 1, birch-lichen mat, 3. vii. 

L., G. ? 1, 24. viii. 

Delia sp. ( Ifabricii Holmg.). 

U., C. 9 1, sweep of B. nana, 19. vii. 

L., G. $ 1, on dung, 10. viii. 

L., H. $$ 3, on B. nana, 24. viii. 

Fucellia intermedia Ludbk. 

U. On shore, drift-line seaweed, D.M.S., 3, 10. vii.; 

<J 1, $ 1, 12. vii.; 91, 13. vii.; 1, 99 2, 14. vii. 

U. C. 9 1» on dung, 14. vii. 

U., C. 2, on dung, 16. vii. 

Fucellia fucorum Fin. 

U. <$'<$ 2, on shore, drift-line seaweed, D.M.S., 10. vii. 


Tsehlnkto. 

Tenuirostra arctica Saok. 

U., Mt. 1, birch-liohen mat, 2. vii. 

Phormia groenlandica Zett. 

U. <$ 1, on shore, drift-line seaweed, D.M.S., 15. vii. 

Phormia atriceps Zett. 

U., Mt. 9? 2, birch-liohen mat, 27. vi. 

U. On shore, drift-line seaweed, D.M.S., 99 ; 2, 10. vii.; 
1, 13. vii.; 1, 14. vii. ; 3, 15. vii. 

Calliphora uralensis Vill. 

U., C. 9 1» on dung or food, 2. vii; 9 1» 10* vii. 

U. 9 1. on shore, drift-line seaweed, D.M.S., 12. vii.; 
91,14. vii.; 1, 15.vii. 

U., C. 99 on food, 14. vii, 
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U., 0. <J<J 5, 9 1» on dung or food, 16. vii., 9 1, 18. vii. 
L., W. 9 1. on 8alix, 11. viii. 

L., G. 1, 9 1. 24. viii. 

Aphaniptera. 

Ceratophyllldse. 

*CeratophyUus borealis Rthsoh. 

Utorkait, from Snow-Bunting. 

Apparently not previously recorded from Greenland. 
Rothschild (1915, Ent. Mon. Mag. li. p. 71) says: “A rare 
species, apparently confined to Great Britain, and so far 
only recorded from Scotland from the nests of the Rook- 
Pipit (Anthus obscurus), the Gannet (Sula barrana), and 
some other birds.” I have not found any mention of it 
in lists of Greenland fauna, and Dr. Jordan kindly informs 
me that he knows of no record of C. borealis from Green¬ 
land. 


LX II .—A Note on some Rhizopoda of the Genus Nebela 
from Westmorland. By G. H. Wailes. 


In gatherings of sphagnum and algee made in the Kentmere 
Valley, near Ambleside, in September 1937, the following 
speoies of Nebela oocurrod, most of them numerously :— 


Nebela collarie (Ehrenb.). 

- dmti&UwM Ponard. 

f. lageniformis Playfair. 

- flabeUulum Leidy, 

- militaru Ponard. 

- minor Penard. 


Nebela parvula Coah. 

- tinctet (Leidy). 

- symmetrica (Wallich). 

var. longiooUie . 

- ptnardiana Deflandro. 

- wailesi Deflaadre. 


These species are more or less common and generally 
distributed in Great Britain, but the three last names 
have only recently been given by Deflandre (‘Annales de 
Protislologie,’ vol. v. 1936), and not having been in¬ 
cluded previously in published records of British species 
the following short explanatory notes are appended. 

Nebela symmetrica .—This speoies has hitherto been 
known as Quadndella (Quadrula) symmetrica, but is now 
quite rightly transferred to the genus Nebela, taking its 
place in the group having tests similarly composed of 
(juadangular plates; this group consists of the speoies 
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N. tropica Wailes, N. quadriga Deflandre, and N. smtella 
Wailes, none of which, however, have been recorded from 
Oreat Britain. 

Nebela penardiana may have hitherto been attributed 
to either N. longicotUs Penard or N. americana Taranek, 
but it differs from both ; Taranek describes his species as 


Fig. 1. 



Fig. 1 .—Nebela penardiana DefUndr© (1936). Small form. X490. 
Fig. 2 .—Nebela ivaileei Deflandre (1036). x 430. 

circular in section, a characteristic which has never since 
been recorded in a test of this type, and the speoies must 
be regarded as a doubtful one. 

Most of the individuals of Nebela penardiana found here 
measured in length 125 to 164 p (140 to 175 p, Deflandre), 
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but a small form also ooourred having the following 
dimensions:— 

Length 100 to 110 p, breadth 42 to 50 /*, thickness 
34 to 40 p, aperture 18 * 12 to 22 x 14 fi. (Fig. 1.) 

NeJbela wailesi (fig. 2) has hitherto been recorded 
a N, lageniformis var. minor Wailes; it is generally 
distributed in Great Britain and measures 75 to 100/* 
in length. 

I have to thank Miss P. M. Jenkin, Bristol University, 
for kindly collecting the material whilst in residence at 
the Freshwater Biological Association's Laboratory in 
the Lake District, 


LXHI .—Drei neue rnalayisrhe Limacodiden (Lep,). 

Von Martin H bring (Berlin). 

Der Liebenswiirdigkeit von Sir Guy A. K. Marshall, 
Director of the Imperial Inst itute of Entomology, verdanko 
ich die Bekanntschaft mil 3 neuen Arten von Limacodiden, 
von denen die eine besonders dureh ihre geringe Grttsse 
auffallt und die kleinste orientalische Limaoodide, die 
bisher bekannt wurde, darstellt. Die Typen samtlicher 
Arten befinden sich im British Museum, London. 

1. Parasa vinculum, spec. nov. 

Die neue Art steht am nachsten P. I orq it ini Beak., 
1864, lasst sioh von dieser alter sogleich dadurch unter- 
scheiden, dans der grime Subbasalfleck der Vorderfltigel 
nahezu droieckig ist und nacli vom hin hOchstens spur- 
weise den Zellhinterrand iiberschreitel. Oberseite der 
Vorderfltigel und des Ktirpers einfarbig dunkel chooolade- 
braun, Hinterfltigel an der Wurzel beim £ ganz schmal 
bleioh ockergelb, beim ? etwas ausgedehnter, etwa bis 
zum Zellende reiohend. Im Vorderfltigel ein subbasaler 
apfelgrtiner Fleck wie boi der vergliohenen Art, der aber 
ein gerundetes Dreieck darstellt, dessen eine spitze Seite 
der Fltigelwurzel zugewendet ist. Die grtisste Seiten- 
lange dieses Dreiecks betragt 2-5 (cJ)-4 ($) mm. Unter- 
seite einfarbig chocoladenbraun, beim c? die Zelle der 
Vorderfltigel grtlnlichgelb geftillt, im Hinterfltigel diese 
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Bestaubung nur ± angedeutet. Das $ unten ahnlioh, die 
Hinterfliigelzel le deutlicher gelb best&ubt. Vorder- 
schienen am Ende mil einem Silberfleck. Vorderfltigel- 
lange 13 (<J)-18 (9) mm. 

$ Type von Makasser, Celebes, viii. 1937, von 
Cocos-Blattem erzogen. 

2. Trichogyia dilutata, spec, nov. 

Die naohstverwandte Art ist T. semifascia Hampson, 
1894 ; von dieser ist die neue Art sogleioh durch geringere 
Grbsse und die undeutliche Auspragung der auf der Mitte 
des Innenrandes stehenden weissen Linie zu unterscheiden. 
Korper und Fltigel braungrau, mit etwae rotbrauner 
TOnung, die bei der verglichenen Art fehlt. Hinter- 
flilgel reiner grau. Auf der Mitte des Innenrandes eine 
wenig deutliche, weissliche Linie, die aber proximal (bei 
der verglichenen Art distal) dunkel gerandet ist. Diese 
Linie Verlauft nicht grade, sondem geht etwas gewellt, 
reicht auch waiter nach vom, etwa deT Querader folgend, 
bis ans obere Ende der Zelle. Die Wellenlinie ist nicht 
wie bei der ahnliohen Art scharf, sondem fast vollstandig 
fehlend, nur in Andeutung eines dunklen Sohattens 
wurzelwarts von ilir wahmehmbar. Unterseite einfarbig 
hellgrau. Palpen unten und aussen auffallig dunkel 
chocoladebraun. Vorderflugellange 6-7 mm. 

cJ, 9 Type von Tegal, Java, leg. R. Awibowo, von 
Cocos-Blattem geziichtet, i. & iv. 1933. 

3. Vbkobbatob, gen. nov. 

Von alien anderen indoaustralisohen Genera unter- 
soheidet sich diese neue Gattung durch das (anscheinende) 
Fehlen der Ader 11 und das weit proximal verlagerte 
Entspringen deB Stieles von Ader 8-10. Im Vorder- 
flligel entspringt Ader 2 vor der hinteren ZeUeoke, 3+4 
von dieser, fast stets gestielt, sehr selten getrennt, 5-7 in 
etwa gleichen Abstanden, 7 ans der oberen ZeUeoke, 
8-10 gestielt, 10 vor 8+9 entspringend (selten fehlend). 
Ader 11 fehlt. (In Wirklichkeit wird 8+9 verschmolzen 
sein I) Der Stiel von 8-10 entspringt etwa gegeniiber 
dem Ursprung von Ader 2. Im Hinterfliigel ist die Stellung 
der Adem ahnlich, also auch 3+4 gestielt, 6 und 7 weit 
getrennt, Ader 8 ist mit dem Vorderrand der Zelle hinter 
dessen Mitte durch einen Steg verbunden, Hinter- 
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sohienen mit 2 Paar von langen Spornen, die ausaeren 
an den Endapomen 1/3, an den inneren 2/3 der inneren 
lang. Palpen kurz, vorgestreckt, J Jmal so lang wie der 
Augendurchmesaer. Fiihler bei beiden Geschlechtem 
einfach, kiirzer ala der Vorderfiiigel. 

Generotypua : Venorbator minimus, spec, nov 

Venorbator minimus, spec. nov. 

Thorax und Vorderfliigel braunlich. Bei don letzteren 
gelit eino weisae Schraglinie, die sehr sehmal und grade 
verlauft, von 2/3 des Vorderrandea naeh Ader 3, ohne 
deren Mundung zu orreiohen, da Bie vorher atumpf- 
winklig umkniokt und ein sehr kurzes Stiiokohen dem 
Saum parallel geht. Kurz vor dem 8aum vorlauft, dieaem 
parallel, eine dunkelgraue Lime, die ziomlich undeutlich 
ist, sioh aber auf Ader 3 und 4 in jo einen kleineren und 
auf Ader 2 in einen grdaseren tiefachwarzen Punkt verdickt. 
Woiter finden aich undeutliche sohwarze Schuppen in 
den baaalen 2/3 dea Fliigela, zu sohwarzen Flecken gehauft 
an der Querader und unter der Mitte der Zelle. Franaen 
am Ende tief schwarzlieh. Hinterfliigel aehwarzgrau, mit 
haarartigen aohmalen Schuppen beaetzt; im Analfeld 
hell oekergelbe mit tiefachwarzen, breiten Schuppen 
gemiacht, dieses Feld dadurch grobschuppig tiefer achwarz 
eracheinend. Hinterleib wie die Hinterfliigel gefarbt. 
Unteraeite der Vorderfliigel hell rotbraun, die weisae 
Linie ± angedeutet. Die Vorderfliigel der Mannohen aind 
schlecht erhalten, aie aoheinen aber undeutlioher gezeichnet 
zu eein. Vorderfliigellange 4(^)-6 ($) mm. Audi diese 
Art wurde von Coeoa-Blattern erzogen. 

$ Holotype von Poerbolinggo, Java, 27. ix. 1935, leg. 
R. Awibowo; <$ Allotype von Koboemen, Java, 12. vii. 
1934, auaaerdem eine Anzahl von Paratypen. 


LXIV .—Some Snakes of the Genius Tropidophia. By J. 0. 
Battbbsby, Department of Zoology, British Museum 
(Natural History). 

In the course of relabelling and cheeking the determina¬ 
tions of the West Indian specimens of Tropidophis in the 
collection of the British Museum two examples of an 
apparently undesoribed race from Grand Cayman were 
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discovered. Some of the other specimens have been 
mentioned by recent reviewers as being of somewhat 
uncertain status, and these have been critically re-examined 
in the light of modern views on the taxonomy of the genus. 
The following notes on these individuals, in the com¬ 
pilation of which 1 have been aided by Mr. H. W. Parker, 
are offered in the hope that they may be of assistance 
to future workers on those exceedingly variable snakes. 

Tropidophie melanurua caymanenais , subsp. n. 

Holotype a female, number 1912.7.18.1, from Grand 
Cayman Island, collected by Mr. T. M. Savage English. 

Head distinct from neck ; snout inclined to be spatulate. 
Rostral broader than high, just visible from above. 
The anterior pair of prefrontals much larger than the 
posterior and larger than the intemasals, reaching the 
upper labials. Frontal about ljj times as long as broad, 
shorter than its distance from the rostral, broader than the 
supraoculars. 1 pre- and 3 postoculars ; temporals 8-f 4 
and 2+4; 10 upper labials, the fourth and fifth entering 
the eye; 13 lower labials, first two in contact with the 
anterior pair of chin-shields. A pair of small parietals 
completely separated by two small scales. Maxillary 
teeth 15, mandibular 17, pterygoid 10 ; palatine 6. 

Scales on the body in 23:25 : 17 rows, all except 
the four or five outer rows with broad, weak keels. 
Ventrals 191 ; caudals 36. Total length 448 mm.; 
tail 50 mm. 

The ground-colour is pale brown. A lighter vertebral 
zone with darker, irregular spots flecked with black 
extends along the whole of the body and tail. The spots 
are about sixty-five in number, joined together by a band 
of the Bame colour and covering about eight scales. 
A darker longitudinal band, varying from one to three 
scales in width, on either side of the vertebral zone 
becomes less marked posteriorly and disappears before 
reaching the tail. Another, much less distinct, dark 
line lies about three or four soale-rows below this. 
A series of smaller ill-defined dark spots lies between 
the two lateral lines. The ventral surface is oream, 
speckled with dark brown, and this colour extends on to 
the third and fourth lateral soale-rows. An irregular, 
indistinct series of large spots on either side of the 



some Snakes of the Genus Tropidophis. 559 

ventrals becomes more noticeable posteriorly. End of tail 
white, immaculate beneath. Head brown-dusted with two 
dark transverse lines across the interorbit. A dark 
streak edged with black beneath runs from the comer 
of the mouth to the posterior corner of the eye, and is 
continued on to the snout, becoming much loss distinct 
anteriorly. Upper and lower labials yellow, heavily 
speckled with brown. 

The paratype, number 1912.7.18.2, a female with the 
same data as the type, has a similar colour-pattern, but 
differs from the holotype in having anomalous head- 
scales. The prefrontal is broken up into three, an 
anterior pair and a large median one behind. A small 
scale is interposed between the internasalu and the 
anterior pair of prefrontals. Two other small scales 
reach from the posterior edges of the anterior pair of 
prefrontals to the frontal, completely separating the 
posterior pair of prefrontals. The anterior prefrontals 
are much narrower and do not reach the upper labials, 
there being a loreal between the preoculars and the 
posterior nasal. The upper labials are excluded from the 
eye by a scale intercalated between, and uniting, the pre- 
and postoculars. 

The soale counts are 23 : 25 : 17 ; ventrals 200 ; 
caudals 36. Total length 430 mm.; tail 45 mm. 

This subspecies appears to be closely allied to 
melanurvs, but differs in having the frontal distinctly 
shorter than its distanoe from the end of the snout, 
a lower number of scale-rows, 23 : 25 :17 (vice 25/27 : 
27/29:19), fewer pterygoid teeth, and feebly keeled 
scales. 

Miss Stull, in her revision of the genus (Occ. Pap. Mus. 
Zool., Michigan, no. 195, 1928), on pages 9, 10, and 17 
refers to a specimen in the British Museum, said to have 
come from Cuba, which agrees better with the subspecies 
Tropidophis maculatvs haetiunus than with the typical 
Cuban form ( T . m. maculatvs). This specimen (B.M. reg. 
no. 1858.6.1.16) is a male, and certainly appears to agree 
more with haetianus not only in the scalation but also 
in its oolour. The ventral spots often overlap and con¬ 
tinue on to the anterior fourth of the body up to the head. 
The soale and dentition counts are as follows;—body- 
scales 25 : 27 : 17 ; ventrals 184 ; caudals 37. Maxillary 
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teeth 15; mandibular teeth 19; pterygoid 13 and 
palatine 7. The vertebral dark markings cover about 
six scales, the lateral ones two to four sclaes. The ventral 
spots are large and rectangular, often intruding upon the 
first one or two scale-rows. This specimen was purchased 
from Parzudaki in 1858 with a mixed collection from 
various localities, and it is very probable that the locality 
“ Cuba ” is incorrect. 

On page 17 in the same publication the author mentions 
another speoimen in the British Museum, said to be from 
San Domingo, which has twenty-five scale-rows instead of 
twenty-seven to twenty-nine, as iB usual in the subspecies 
from this island. The oolour-pattem resembles that of 
kaetianua ; the vertebral dark spots cover about six to 
eight scales and the laterals from two to four scales; 
the ventral blotches are rectangular, but except on the 
tail do not overlap, although the spaoe between them in 
some places is only about 1 mm.; the ventral spots are 
continued forwards on to the anterior fourth of the body, 
but become very small. It seems probable that, in this 
instance, the locality is correct, and the diagnosis of the 
subspecies kaetianua must accordingly be emended, the 
number of scale-rows ranging from twenty-five to twenty- 
nine. 


BIBLIOGRAPHICAL NOTICE. 

Hydroida of the Pacific Coast of Canada and the United State*. 
By Fraser C. McLean. Toronto, 1937. The University 
of Toronto Press. Humphrey Milford. 11s. W. net. 

Tax systematist will always weloome any good work that 
collates the results of individual studies published in a number 
of different journals. Professor Fraser, himself an expert cm 
the Hydroida, has brought together in convenient form the 
data available up to the present for the study of the Hydroid 
fauna of the Pacifio Coast of Canada and the United States. 
The volume contains a description and drawings of almost 
every species known to occur there, as well as a number of new 
distributional records provided by a study of material collected 
by the ‘ Albatross ’ and ‘ Catalyst, * and from other sources. 
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LXV. —The Genua Arbela Stal (Hemiptera, Nabidse). 

By H. M. Harris, Ames, Iowa. 

Bkoausk of the paucity of details in the earlier specific 
characterizations individuals belonging to certain nabid 
genera always have been very difficult to identify. The 
receipt of a collection of unworked material belonging 
to the British Museum of Natural History, and kindly 
sent for study through the oourtesy of Mr. W. E. China, 
makes it possible to present notes on some of these 
difficult groups. This paper is concerned with the genus 
Arbela St&l, and redefines its limits, reviews its history, 
catalogues the species, and gives a diagnostic key for 
their separation with new characterizations of the lesser 
known forms. 

I am much indebted to the authorities of the British 
Museum of Natural History, the Deutsches Entomo- 
logisches Institut, the Zoologisohe Staatsinstitut und 
Zoologische Museum, and the U.8. National Museum 
for the loan of various nabid specimens. 

In his great work ‘Die Europaischen Hemiptera’ 
F. X. Fieber characterized the genus Acanthobruchye, 
stating in a footnote that it was exotic. Since he failed 
to desoribe or mention a representative species, however, 
the name is invalid. Four years later Carolus St&l 
described a new species, elegantula, from the Island of 
Reunion (Bourbon), erecting for it the genus Arbela. 
Awn. * Mag. N. Hitt. Ser. 11. Vol. i. 36 
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At the same time he referred to the new genus his Nobis 
nitidula, which had been described from Manila, Philippine 
Islands, in 1859. In 1870 a third species, A. polita St&l, 
from the Philippines, was added, and in 1878 a fourth, 
A. costalis St&l, from Fiji. The more salient characters 
of Arbela, as recognized by St&l, are the slender body, 
strongly approximate ocelli, long rostrum and antennee, 
open front coxal cavities, and slender legs with the 
anterior femora and tibiae beset with long rigid setae. 

The genus Lorichius Distant was established in 1904 
for a new species ( umbonatus) from Ceylon and Tenasserim. 
Its discriminative characters are essentially the same as 
those of Arbela, except that the posterior tibiae of the male 
of L. umbonatus are globosely clavate near the base, 
a condition described by Fieber for his Acanthobrachys. 
Breddin, in 1905, recorded Arbela nitidula (St&l) from 
Java, and noted that in the male of this and all other 
specieB known to him the hind tibiae are globosely swollen. 
On this basis Breddin suppressed Lorichius Distant and 
Arbela St&l as synonyms of Acanthobrachys Fieber. 
He also noted that St&l had only female examples of 
A. nitidula, A. polita , and A. eleganttUa, and in his 
assumption that all speoies possess swollen tibiae suggested 
that St&l haul overlooked this character in A. costalis or 
that, perhaps, the legs of the male specimens were 
mutilated. 

In 1908 Reuter reviewed the history of the genus and 
followed Breddin in (assuming that the males of all speoies 
had swollen hind tibiae. He noted that Acanthobtachys 
Fieber was preoccupied by Acanthobrachys Jekel (1857, 
Coleoptera), and oalled attention to the similarity of the 
armature of the legs in Arbela St&l and certain speoies of 
Nobis, subgenus Lasiomerus, from tropical America. 
At this time Reuter suppressed his subgenus Acanthonabis, 
the principal character of which was Hie presence of long 
seta-like spines on the ulterior and intermediate femora, 
as synonymous with Lasiomerus, and emphasized the 
subcontiguous ocelli of Arbela as a distinctive generic 
character. During the same year Kirkaldy described, 
from a female individual, a new species, Acanthobrachys 
virescens, from Australia. 

In 1910 Distant, misinterpreting Reuter’s reason for 
discarding Fieber’s genus, resurrected Acanthobrachys. 
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The following year Bergroth pointed out Distant's 
oversight, and again suppressed Acanthobrochya in favour 
of Arbela. 

Poppius, in 1915, erected the genus Arbehopeia for a new 
species, aimplicipea, from Formosa, placing it near Arbela, 
from which he differentiated it by the less shiny body, 
the noncontiguous ocelli, presence of distinct veins in 
the membrane, and absence of basal thickenings on the 
hind tibia? of the male. It is evident now, with our more 
recent knowledge of the earlier described species and with 
the discovery of the now forms characteized below, 
that these characters are variable within the genus 
Arbela St&l and that it is impossible clearly to differentiate 
between Arbela and Arbelopsie. 

Genus Arbela Stal. 

1860. Acattfhobrachya Fieber, Europ. Homip p. 43 (invalid). 

1865, Arbela St&l, Hemip. Afr. til. pp. 38, 42. 

1873. Arbela St&l, Enum. Hemip. iii. pp. 110, ill. 

1873. AcarUhobrachys St&l, Enum. Hemip. iii. p. 111. 

1873. Arbela Walker, Cat. Hemip. Hetor. Brit. Mus. vii. pp. 52, 144. 

1896. Arbela Lethierry et Soverin, Cat. G&n. H6mip. iii. p. 206. 

1904. Lorichitut Distant, Fauna Brit. Tnd., Khyn. li. p. 402. 

1905. Aoanthobrachy* Bred din, Mitt. Nat. Mus. (Hamb.) xxii. p. 145. 

1908. Arbela Reuter, M6m. 8oc. Ent. Belg. xv. pp. 104, 125. 

1910. Acanthobrochya Distant, Fauna Brit, Ind., Khyn. v. p. 219. 

1911. Arbela Bergroth, Ann. Soo. Ent. Belg. lv. p. 187. 

1915. Arbelopeia Poppiuu, Arch. Naturgea. 80 (A 8), p. 5. 

J925. Arbela Schroetier, Handh. d. ent. iii. p. 1055. 

Type, eleganttda St&l. 

Slender to elongate, more or less .shiny, pilose. Head 
horizontal, produced before and behind eyes. Eyes 
moderately large, prominent, only feebly immerged. 
Ocelli conspicuous. Antennae long, slender, segments I 
and II usually subequal, each distinctly longer than head. 
Roetrum long, slender. Pronotum narrowed anteriorly, 
transversely constricted at or near the middle, the front 
lobe with a distinct ring-like ooliar. Scutellum sub- 
equilateral or longer than broad, always strongly im¬ 
pressed within the lateral margins along apical half, 
thus leaving a median ridge continuous with and behind 
the raised disc. 

Hemelytra sinuate and oiliate along the oostal margins; 
membrane with open cells, the veins sometimes in¬ 
distinct. Legs long, slender, the femora usually tapering 
more or lees uniformly from near the base, the anterior 

36 * 
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and intermediate femora and anterior tibiae armed within 
along both anterior and posterior margins with a row of 
four or five long seta-like spines, the intermediate tibia 
similarly armed along its posterior margin. Hind tibiae 
of male swollen near base in certain species. Anterior 
ooxal cavities open behind, the coxae not especially 
elongate. Metapleura dull; ostiolar oanal shallow, placed 
much closer to posterior edge of pleuron than to anterior, 
its margin expanded, forming an oblong shiny area that 
extends outward almost to middle of pleuron. 

The genus belongs to the tribe Nabini V. D. It is 
widely distributed in the Ethiopian, Oriental, and 
Australian realms, and apparently has its greatest 
affinities with certain speoies of the genus Nobis from 
the Neotropical realm. Present literature recognizes 
seven species, namely, elegantula St&l, nitidula (St&l), 
polita St&l, eostalis St&l, tabula (Uhler), virescens (Kirkaldy), 
and simpUcipes (Poppius). Uhler’s speoies has proved to 
be synonymous with nitidula. To the six remaining may 
be added the ten new species described below. 

Arbela degantula St&l. (Fig. 2 e.) 

1865. Arbela elegantula St&l, Hemip. Afr. ill. p. 42. 

1873. Arbela elegantula St&l, Enum. Hemip. iii. p. 111. 

1873. Nobis elegantulue Walker, Oat. Hemip. He ter. Brit. Mua. vii. 
p. 144. 

1803. Arbela elegantula Bergroth, Rev. d'Ent. xii. p. 100. 

1806. Arbela elegantula Lethierry et Severin, Oat. Q&n. K4raip. iii. 

p. 206. 

1008. Arbela elegantula Reuter, M6m. Sue. Ent. Belg. xv. p. 127 (in 
part). 

1013. Aoanthobrachys degantula Distant, Trane. Linn. See. London, 
(2) xvi. p. 170. 

Slender, shiny, the scutellum, disc of hemelytra, and 
meso- and metasternum duller, pale luteo-testaoeous to 
testaceous, the antennae, apices of femora, tibiee in part, 
and tarsi darker. Two narrow divarioating lines on 
vertex, a spot on sides of oollar, an irregular stripe along 
upper margin of propleura, a large triangular spot on 
eaoh side of narrow pale median line of posterior lobe of 
pronotum, and rides and base of scutellum embrowned 
to testaceous. Hemelytra largely brownish testaceous, 
a spot at inner apical angle of oorium and an irregular 
broad costal stripe pale, this pale area strongly widened 
distally before base of membrane. Membrane testaceous 
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on basal half and down the middle of apical half, the sides 
pale. Venter stramineous, somewaht darkened at base 
and apex. 

Head smooth, measured to oollum barely longer than 
broad (18 : 17), the postocular part short; gula convex, 
olothed with long pale semierect hairs; vertex sub- 
equally as wide as an eye (6). Eyes dark, somewhat 
variegated, large, shorter than deep (9: 10). Ooelli 
raised, conspicuous, subcontiguous, placed on a line drawn 
through hind margin of eyes. Collum arched, pale. 
Antennae long, slender, the first segment very sparsely 
and others more thickly clothed with short, semi- 
recumbent, pale pubescence ; proportions, I: II: III: 
IV=29 : 35 : 53 : 32. Rostrum finely, sparsely pubescent, 
embrowned distally, the apex piceous; formula, II: 
III: TV—20 : 17 : 9. 

Pronotum shiny throughout, slightly longer than 
broad (27 : 24), the sides straight and evenly converging 
from a point in front of humeri to base of collar ; collar 
fairly long (4), distinctly, but finely rugulosely punotate ; 
disc of anterior lobe suddenly raised above collar, im- 
punctate, but with faint irregular improssions at the side 
in front; the transverse constriction shallow, sinuate, 
foveate at the middle, the posterior lobe arched, somewhat 
thiokly punctate, the distance between adjacent punotures 
being subequal to their diameter. Soutellum longer than 
broad, with a few ooarse punctures in basal and lateral 
impressions. Hemelytra with a few coarse punotures 
along the base of outer olaval vein, the costal margin 
sinuate, ciliate along basal half; membrane reaohing 
well beyond apex of abdomen, the veins fairly distinct. 
Margins of ostiolar canal flattened, strongly widened, 
the whole forming a shiny cordate area. Legs thinly 
pilose, the anterior femora about ten times as long as 
deep (50:5), their seta-like spines stout, brownish, 
in length equal to depth of femur; posterior femora 
and tibiae with a few pale hairs whose length is not 
greater than diameter of femur at base, the tibiae of male 
without evidence of enlargement along the basal third. 
First genital segment of male with a prominent, laterally 
projecting, piceous tooth on each side below apex of 
oonnexivum. Male clasper as in fig. 2 e. 

Length 6*0-6’5 mm., width M2 mm, 



566 


Dr. H. M. Harris on 


The above description is made from a series of two 
females and four males, Silhouette. Seychelles, 1608 
(British Museum) and one male, Mahd, Seychelles, 1909. 
The type (which T have not seen) is a female from 
Reunion (Bourbon) and is in the Stockholm Museum. 

In 1893 Bergroth recorded a female from Mah£, 
Seychelles. Later Reuter, who had studied the type, 
recorded a female from Seychelles, a female from Katona, 
East Africa, and a male from Morogoro, Tanganyika 
(Dutoh East Africa), and described the basal swelling 
on the hind tibia of the latter specimen. Since the 
Seychelles specimens described above (previously recorded 
by Distant without mention of the presenoe of male 
specimens) lack the tibial enlargement it is evident that 
two species have been confused in the literature under 
the name elegantvla. In my failure to deteot in the 
published records any criterion that might be used as 
a basis for deciding which of the two species represents 
the true elegantvla I eleoted to apply St&l’s name to the 
island-inhabiring species described above. Later, in 
returning specimens to the British Museum I wrote 
Mr. China of this problem, and am happy to state that 
he was able to secure the female type-specimen of 
A. elegantvla St&l (through the courtesy of Professor 
O. Lundblad of Stockholm) for comparison with the 
Seychelles form. Mr. China states that the type is 
teneral, but that it has a different apperanoe and may 
be subspecifioally distinct—-the antennae and legs are 
shorter and the size distinctly smaller. He feels, however, 
that we must wait until male individuals from Bourbon 
are obtained, and that in the meantime it is best to oall 
the Seychelles form A. elegantvla. 

Arbda confuea, sp. n. (Fig. 2 6.) 

1908. Arbela elegantoda Reuter, M6m. Sot*. Knt. Haig. xv. p. 127 
(in part). 

1910. Arbela degam tula PoppiuB, SjOstedt’s Kili-meru Exped. xli. (4) 
p. A9. 

1920. Arbela eUgantula Poppiua, Voyage Ailufcud et Jeannel, Hemi- 
ptera, iv. p. 318. 

Closely resembling elegantvla, from which it is diffe¬ 
rentiated by the slightly longer antennae and legs, muoh 
more thickly and rugosely punctate hind lobe of pro- 
notum, and the presenoe of a linear enlargemnt at the base 
of the hind tibiae of the male, 
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Colour about as in elegantvia, the sides of head behind 
eyes embrowned. Antennal proportions, 35 : 41 : 60 : 35. 
Pronotum shiny throughout, slightly more elongate than 
in elegantvia, the two lobes not so roundly arohed above, 
the hind lobe strongly, rugosely punctate (without 
flattened, smooth areas between the punctures). Anterior 
femora about twelve times as long as deep (60:5), 
posterior legs with longer hairs than in elegantvia, the 
tibia of male with a linear enlargement along the basal 
third (fig. 2 5). First genital segment armed with pioeous 
teeth. 

length 6-9 mm., width M3 mm. 

Hobotype. , male, Uganda, Ruwenzori Range, Killembe, 
4600 ft., Deo. 1934 to Jan. 1935, F. W. Edtvards (British 
Museum). Allotype, female, taken with type. 

Mr. China has examined a Kilimandjaro specimen 
(c/. Poppius, 1910) belonging to the Stockholm Museum, 
and finds it identical with confvea. 

Arbela nitidula (St&l). (Figs. 2 e, 2 d.) 

1859. Nobis nitidula St&i, Kongl-Svenaka Freg. Eng. reaa, Zool. iv. 

p. 261. 

1865. Arbela nitidula St&l, Hemip. Afr. iii. p. 43. 

1870. Arbela nitidula 8t&J, Ofv. Bvenska Vot.-Akad. F6rh, xxvii. 
no. 7, p. 674. 

1873. Arbela nitidula St&l, Enum. Hemip. iii. p. 111. 

1873. Nobis nitidula Walker, Cat. Hemip. Brit. Mu*, vii. p. 145. 

1896 . Metatropiphoru a tabidus Uhler, Prop. U.8. Nat. Mu». xix. p. 268. 

1896. Arbela nitidula Lothiorry at Reverin, (kit. G&n. H6mip. iii. 

p. 206. 

1904. Lorichiu* umbonatua Distant, Fauna Brit. Ind., Rhyn. ii. p. 402, 

fig. 257. 

1905. Aeonthobroohye nitidulus Breddin, Mittail. Naturhie. Museum, 

xxii. p. 145. 

1908. Arbela nitidula Reuter, M&m. Soo. Ent. Belg. xv. p. 126. 

1908. Metatropiphoru* tabidus Oahanin, Vorz. Pala?, Hemip. i, (2), 
p. 568. 

1910. Actmthobrachy$ nitidula Distant, Fauna Brit. Ind., Rhyn. v. 
p. 220 (in part). 

1913. Arbela umbonata Poppius, Ent. Tidakr. xxxiv. p. 258. 

1914. Arbela nitidula Poppiue, Tijd. v. Ent. lvi. p, 183. 

1932. Arbela tabida E«uu, in Nippon Konchuzukan, Ioonographic 
Infleetorum Japonicum, p, 1669. 

Colour and pattern about as in elegantula, the intensity 
of the darker markings strongly variable as in that species. 
Hind lobe of pronotum dull, the front lobe shiny. Head 
luteous to pioeous, faintly longer than broad (17:15), 
the postocular part slightly shorter than in elegantvia, 
the gula and vertex about as in that species. Eyes large ; 
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length : width : depth=9 : 6 : 10. Antennal formula, 28: 
30 : 52 : 37. Rostrum, 19 : 16 : 7. Pronotum soaroely 
longer than broad (25: 24), the hind lobe much duller 
than front lobe, ooarsely punctate. Scutellum barely 
longer than broad, with a few punctures near base and 
in the lateral impressions. Hemelytra about as in elegan- 
tvJa. Anterior femora not more than ten times as long 
as deep (48:5), their spines stout and faintly longer 
than greatest depth of femur. Posterior tibiae pilose, 
with a row of four very long fine setae on the dorsal surface, 
the male with a large nodular enlargemnet (fig. 2 c) 
along the basal fourth. Last segment of abdomen of 
male with a stout black tooth on each side just below apex 
of connexivum, this tooth shorter and stouter than that 
in elegantula. Male olasper (fig. 2 d) of the same general 
type as in degantula, but smaller and slightly different in 
proportions. 

Length 5-7-G-3 mm., width LOO-LIB mm. 

Nitidula is the most widely distributed species of the 
genus. StAl's type was from Manila, Philippine Islands. 
Forty-one specimens belonging to the C. F. Baker 
collection (U.S. N. M.) are at hand from Mt. Maquiling 
and Los Banos, Laguna Province, Luzon; Mt. Banahao, 
Luzon; Kolambugan, Lana Province, and Tangoolan, 
Bukidnon Province, Mindanao, P. I.; and Sandakan, 
Borneo. I have specimens from Manilla and Java. Also 
there is before me a nice series of males, females, and 
nymphs from Sarawak (Mt. Dulit, 2600 ft., 1932, British 
Museum) and another series from New Hebrides (Malekula, 
1930, L. E. Chee8man, British Museum). In the Deutsche 
Ent. Museum there is a male from Kanthaley, Ceylon, 
which I referred to this species a few years ago. Poppius 
has recorded the species from Borneo, Sumatra, New 
Guinea, and New Hebrides. Its synonym (L. umbonatus 
Dist.) is listed from Ceylon, Bengal, Aimam, Tenasserim, 
and New Guinea. I am much indebted to Mr. H. G. 
Barber of the U.S. National Museum for comparing 
Uhler’s type of tabidua from Japan with specimens of 
nitidula from the Philippines and the sketches presented 
with this study. He reports that he concludes that 
they are the same, “ although tabidua has the posterior 
lobe of the pronotum a little more densely punctate,” 
and states further that “ it also runs to nitidula in the key, 
but the small blaok-tipped spine of the oonnexivum is 
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rather obscure owing to the mutilated condition of the 
male specimen.” 

It should be noted that the species is strongly variable 
as to the extent and intensity of the darker markings. 
Some of the examples from Sarawak, for instance, have 
the head entirely piceous black and the pronotum, 
except for a small area each side on the hind lobe, black. 
Likewise the hemelytra in some are quite dark. 

Arbela deusta , sp. n. 

Colour and markings as in pale specimens of rUtidnUt . 
Antennal proportions, 31 : 33 : 57 : 37. Eye, 8:5:9. 
Pronotum faintly longer than broad, the hind lobe dull 
and punctured as in nitidvla. Hemelytra and front legs 
as in nitidula ; the basal enlargement of posterior tibia 
longer, less globose, and distinctly impressed on its inner 
(posterior) surface along the basal portion. Male genital 
segment without teeth below apex of connexivum. Clasper 
(fig. 2/) distinctly smaller and slightly differently shaped 
than that in nitidvla. 

Holotype , male, Peradoniya, Ceylon, 5, 1904 (British 
Museum). 

This species is closely related to nitidvla . I had 
considered it to represent Distant’s Lorichivs umbonatus 
until Mr. China wrote that the types of that form possess 
teeth on the venter. 

Arbela polita St&l. 

1870. Arbela polita St&l, Ofv. Sv«n»ka V«t.-Ak»d. F6rh. xxvii. no. 7, 
p. 070. 

1873. Arbela polita St&l, Knum. Homip. iii. p. 111. 

1890. Arbela polita X^othierry et Soverrn, Cat. Q6n. H6mip. iii. p, 206. 

1931. Arbela polita Esaki, Bull. Biogeoppraphioal 8m». Japan, ii. p. 212. 

Fusco-seneoue ; the membrane fuscous, distal three 
antennal segments testaceous, basal antennal segment 
and legs flavo-testaoeous, the femora with a dark band 
before apex. Pronotum highly polished throughout, the 
apioal stricture obsolete and the median oonstriotion 
shallow ; hind lobe with a few extremely fine punotures 
which in oertain lights are invisible. Male with a small 
tooth op each side of venter and a prominent enlargement 
at base of hind tibi®. 

Head smooth, polished, somewhat paler distally, 
usually with two divaricating darker streaks running 
forward from the oeelli, slightly longer than broad (20:18); 
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vertex (7) flat; gula less tumid than in eleganivia. Eye 
narrower than vertex, a little longer than in nitiduia and 
not projecting above vertex; proportions, length: width : 
depth—10 : 6 :10. Antennse clothed as in eUgantula and 
nitiduia ; proportions, 27 : 31 : 55 : 36. Rostral formula, 
22 :17 : 8. Pronotum longer than broad (<$, 30: 23), 
collar indistinctly delimited ; sides before median stricture 
almost straight, barely converging anteriorly; posterior 
lobe only slightly raised above anterior lobe. Scutellum 
slightly longer than broad. Hemelytra shiny, with a few 
scattered, fine pale hairs, the lateral margins sinuate and 
eiliate. Anterior femora only about ten times as long 
as deep (51 : 5), their seta-like spines stout and in length 
distinctly greater than depth of femur. Posterior tibiae 
distinctly longer than in nitiduia , but clothed as in that 
species, the nodular enlargement not so stout, occupying 
about the basal one-fourth. Teeth at apex of venter 
in male about as in nitiduia but somewhat smaller. Male 
clasper of the typical y-shape. 

Length 6-5-7-0 mm., width 1-0-M mm. 

Fourteen specimens are at hand from the C. F. Baker 
collection (U.S. National Museum), twelve from Mt. 
Maquiling, Luzon; one from Malinao, Tayabas Province, 
Luzon ; and one from P. Princess, Palawan. The speoies 
is known only from the Philippines and Botel Tobago 
Island, 8. Formosa (Esaki). As St&l pointed out, polita 
is a longer species than nitiduia , and may be recognized 
by colour as well as by the structural characteristics. 
The membrane shows some evidence of the pale markings 
characteristic of other species. In some specimens 
reddish to crimson flecks may be seen through the 
scutellum and pronotum. The male genital segment 
is olothed beneath with long hairs and a thick coat of 
velvety pile as in related speoies. St&l's types were 
from the Philippines. 

Arbela pacifiea, sp. n. 

Very similar to polita St&l, from which it differs chiefly 
in its darker colour and the coarse punctuation of the 
pronotum. Fusoous-brown, the scutellum, lateral-margins 
of membrane, antennae, rostrum, front aoetabula, and lags 
paler, flavo-testaoeous to testaceous. Head about as in 
polita, the vertex (6) a little narrower. Eye as wide as 
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vertex. Antennal proportions, 33 : 35 : 62 : 42. Rostral 
formula, 20 : 18 : 9. l*ronotum constricted at the middle 
as in polita , the collar long and obsoletely delimited 
as in that species, the hind lobe more strongly arohed 
and with scattered coarse punctures. Scutellum longer 
than broad. Hemelytra with a few short, pale, almost 
erect hairs, the margins as in polita. Wing without 
hamus. Shiny rim of ostiolar canal widened, cordate, 
almost as broad as long. Legs as in polita. the hind 
tibise of female with very long fine hairs, the enlargement 
of hind tibia of male slightly shorter than in polita. 
Tooth at apex of venter in male small and inconspicuous. 
Clasper smaller than in polita and with slightly differently 
formed blade, the “ thumb ” short and recurved. 

Length G-O-G'S mm., width 0-93-M0 mm. 

Holotype, male, and allotype , female, Sandakan, Borneo, 
C. F. Baker (U.S. National Museum). Paratypea, one 
male and three females, taken with type ; and one male, 
taken on leaves in undergrowth, secondary forest, junction 
of rivers Tinjar and Lejok, foot of Mt. Dulit, Sarawak, 
B. M. Hobby and A. W. Moore (British Museum). 

Arbela vireacena (Kirkaldy). 

1008. Aeanthobraehyt virencemi Kirkaldy, Proc. Linn. 800 . New South 
Wales, xxxii. p. 782. 

A single female individual, Maleny, Queensland, 
January 1, 1925, H. Hacker , is referred to this species. 
This specimen agrees quite well with Kirkaldy’s description. 
The pronotum, except disc of hind lobe, and the lateral 
area of the hemelytra are quite green and the femora are 
distinctly greenish in hue. The membrane is smoky, 
with a distinct pale fascia behind apex of corium. 
Structurally A. bakeri. sp. n., is unquestionably very 
closely related to this form. 

Known heretofore only from the type, a female from 
Kuranda, Queensland, Australia, now in the collection of 
the Hawaiian Sugar Planters’ Association. 

Arbela bakeri, sp. n. 

Smaller and slenderer than elegantula, general colour 
about as in that speoies but the markings on pronotum 
different. Structurally, apparently nearest vireacena. 
Head pale (with divarioating lines above) or completely 
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infuscated. Sides of thorax, front lobe of pronotum, 
soutellum, and hemelytra (except broad lateral margins) 
sometimes more or less embrowned to fuscous. Posterior 
lobe of pronotum often with a large, nearly semicircular, 
infuscated patch before base of scuteUum. 

Head about sb broad as long (16:17), the vertex 
broader than in elegantvla, it and gula arched. Eyes 
smaller than in splendida and elegantula ; proportions, 
length : width : depth—8 : 5 : 8. Ocelli smaller than in 
splendida, separated by a groove as in that species. 
Antennae long and olothed as in splendida ; proportions, 
42 : 55 : 60 : 45. Rostral formula, 21 : 16 : 8. Pronotum 
slightly longer than broad (27 :23), oonstricted well 
before the middle ; collar punctate, sharply delimited ; 
disc of anterior lobe smooth, about two-thirds as long as 
wide (9: 15), longitudinally suloate as in splendida ; 
posterior lobe shiny, arched, coarsely and thickly punc¬ 
tured in front, the punctures fading out on the infuscated 
area before base of scutellum. Scutellum barely longer 
than broad. Ostiolar canal linear as in splendida. 
Anterior femora about fourteen times as long as deep 
(57 : 4), the seta-like spines pale and very fine. Posterior 
tibi® of male not enlarged basally. Venter of male 
without tooth at sides below apex of oonnexivum. Male 
clasper with short recurved “ thumb ” and very slender, 
tapering blade. 

Length 5-8-6-3 mm., width 10-11 mm. 

Holotype, male, and allotype . female, Singapore, C. F. 
Baker (U.S. National Museum). Paratypes, one female 
and one male (mutilated), taken with types ; two females, 
Sandakan, Borneo, C. F. Baker ; one male, island of 
Penang, Straits Settlements, Baker ; one female, Imugan, 
Nueva Viscaya Province, Luzon, P. I., Baker ; one female, 
Surigao, Mindanao, P. I., Baker ; and three males and 
four females, Dunk Island (Australia), August 25, 1927, 
H. Hacker. 

This distinct speoies is olothed on pronotum Mid 
hemelytra with scattered, almost erect, pale hairs as in 
splendida. The legs also are olothed as in that species. 
The veins of the membrane are distinct and the wing 
is without the hamus. Some of the Dunk specimens have 
a deoided greenish cast and the membrane is pale at apex 
of oorium, 
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Arbela splendida, up. n. (Fig. 1.) 

Head, Unit antennal segment, broad costal margin of 
hemelytra, rostrum (exoept apex), venter, prostemum, 
and legs (exoept apices of femora, tibia?, and tarsi) oohra- 
oeous to greenish testaceous. Pronotum largely pale 


Fig. i. 



green. Meso- and metapleura, a stripe on propleura 
extending forward on collar, distal three antennal segments, 
soutellum (exoept median ridge toward apex), base of 
clavus, a spot on eaoh side of pronotum in front of base 
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of olavus, and tips of rostrum, tibiae, and tarsi fuscous. 
Knees and disc of hemeiytra embrowned. Eyes, ooelli, 
collum, and most of abdomen above, sanguineous. 

Head smooth, shiny, with fine hairs above, faintly 
longer before basal stricture than broad (20:19), the 
postocular part very short; gula arched, thickly clothed 
with long, pale upright hairs ; vertex moderately broad (7). 
Eyes large, not projecting above vertex ; length : width : 
depth—9 : 6 : 8. Ooelli strongly raised, subcontiguous. 
Antennae long, segment I sparsely, and other segments 
thickly, clothed with short, pale pubescence ; proportions, 
53 : 60 : 74 : 45. Rostrum finely, sparsely pubeBoent; 
formula, II: III: IV—27 : 20 : 8. Pronotum (fig. 1) only 
faintly longer than broad (30: 29); constricted dis¬ 
tinctly before the middle, the length to constriotion equal 
to width across collar (14); the disc of front lobe suddenly 
raised behind collar, smooth, shiny, prominently sulcate 
down the middle; hind lobe arched, shiny, coarsely, 
somewhat rugosely punctate, the punctures becoming 
finer on the declivent base. Hcutellum depressed behind 
base and along each side. Hemeiytra not so shiny as 
head and pronotum, clothed with a few fine pale hairs, 
the concave lateral margins strongly oiliate along basal 
half; membrane reaching beyond apex of abdomen, the 
veins fairly distinct, the inner cells open at apex. 
Margins of metastemal oanal pale, raised, elongate, the 
shiny area linear, not greatly widened as in degantula. 
Legs conspicuously pilose, the anterior femora, as seen 
from the side, about fourteen times as long as deep (71: 5); 
the seta-like spines pale, much finer than in A. degantula ; 
hind femora and tibiae clothed within with tong, semi- 
erect, pale hairs the length of which is aubequally as great 
as that of an eye. Venter swollen distally, reflexed along 
sides so as to form a narrow but deep trough-like groove 
below the horizontal connexivum ; ovipositor very stout. 

Length, female, 6-9 mm., width M7 mm. 

Hofotype, female, Kokoda, Papua, 1200 ft., vi. 1933, 
L. E. Cheetman (British Museum). A second female, 
Mafulu, Papua, 4000 ft., i. 1934, L. E. Cheeemem, 
apparently represents this species. This latter specimen 
is teneral and badly shrunken and discoloured/ 

Differs from elegantula in colour and in its longer 
antemue and legs (fig. 1), more numerous and muoh longer 
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hairs on legs, more widely separated ocelli, shorter post- 
ooular part of head, shorter pronotal collar, and suloate 
front lobe, more coarsely and rugosely punctate posterior 
lobe and sinuate lateral margins of pronotum. 

Arbela cheeamartee, sp. n. 

Very elongate, slender, shining, the logs and antemue 
long and conspicuously pilose. Flavo-testaceous, the eyes 
and ocelli, a median spot on oollum above, an oblique 
line across each side of disc of posterior lobe of pronotum, 
the olavus (except outer part along basal third), an 
irregular posteriorly widened stripe along apioal half of 
inner corial vein, a streak along tuembranal suture, the 
outer apical angle of curium, apical rings on all femora, 
and the base of posterior tibia; bright reddish to crimson. 
A stripe along each side of disc of anterior lobe of pronotum 
(continued and widened on collar), a small spot on humeri, 
the scutellum in large part, a transverse oval spot across 
curium at inner apical angle (not reaching costal margin), 
a spot across middle third of membrane, and a median 
spot at apex of membrane brownish testaceous. The 
basal antennal segment flecked with reddish, the distal 
half of segment III and all of segment IV, the apex of 
rostrum, apioal rings on all tibiae, and the tarsi testaceous 
to fusoo-testaoeous. 

Head, measured to collum, distinctly longer than broad 
(22 : 16); postooular part parallel-sided, its length greater 
than width of vertex; gula feebly arched and con¬ 
spicuously pilose ; vertex as wide as an eye. Eyes small 
for the genus, as long as deep (7). Ocelli only moderately 
large, slightly separated and placed distinctly behind 
a line drawn through posterior margin of eyes. Antemue 
long, segment I stout, conspicuously clothed with almost 
erect, dark stiff hairs, the length of these hairs easily 
twice as great as the diameter of the segment where they 
arise, other segments clothed os in elegantula and related 
species; proportions, 57 : 60 : 45 : 56. Rostrum with 
numerous long, almost erect hairs on segment II; formula, 
28 : 18 : 10 . 

Pronotum longer than brood (28:26), the ooll&r 
indistinctly punctate; disc of the anterior lobe about 
oe long as broad, slightly narrowed anteriorly, shiny, 
impunctate; posterior lobe strongly raised and strongly 



576 


Dr. H. M. Harris on 


widened posteriorly, Bhiny, coarsely, somewhat rugosely 
punctate. Scutellum impressed near base and along sides 
as in other species. Hemelytra with the costal margin 
strongly concave and ciliate as in other species ; membrane 
long, reaching beyond apex of abdomen. Propleura 
punctate, the aoetabula smooth. Shiny rim of meta- 
stethial orifice pale, distinctly transverse. Legs long, 
slender; the femora about equally swollen at base and 
apex, thinnest at a point slightly beyond the middle, 
thiokly clothed with long, almost erect pale hairs, the 
anterior and intermediate ones and their tibiae armed 
within with slender spine-like setae. Posterior tibiae not 
enlarged basally. Venter with a keel along basal seg¬ 
ments. Male clasper very small, with short stem, the 
dorsal prong (“ thumb ”) stout, incurved at the tip, 
the lower prong longer and slenderer. Ovipositor large, 
prominent. 

Length 7-8-B-9 mm., width 1-1—1-2 mm. 

Holotype, male, and allotype, female, Mafulu, Papua. 
4000 ft., i. 1934, L. E. Cheesman (British Museum). 

This beautiful species may be recognized at onoe by 
its long and slender body and the colour-markings, as 
well as by the nature of the head, antennae, eyes, legs, 
and male olasper. 

Arbela imndarie, sp. n. 

Pale green, fading to stramineous, the antenniferous 
uberoles laterally, an oblong spot on eaoh side behind 
eyes, the base and apex of antennal segment 1, the apex 
of II, apical three-fourths of III, and all of IV, tip of 
rostrum, apioal ring of hind femora and tibiae, and apioes 
of tarsi brownish testaoeous to pioeous; a small spot 
on front of collar at the sides and a wide median stripe 
extending from tip of membrane to scutellum and there 
dividing and continuing along each side of scutellum 
and obliquely on disc of hind lobe of pronotum, smoky 
brown. Head and anterior lobe of pronotum shiny, the 
posterior pronotal lobe and hemelytra duller. 

Head longer than broad (21 :17), smooth, the post- 
ocular part moderately long, parallel-sided; vertex (8) 
much wider than an eye (4-5); gula only slightly arched, 
clothed with a few long, pale hairs. Eyes small; pro¬ 
portions, length : width : depth—7 : 4*5 : 7. Ooelli small, 
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contiguous, placed behind a line drawn through posterior 
margin of eyes. Antennae moderately long, segment I 
sparsely and inconspicuously clothed with short pale 
hairs : proportions, 37 : 40 : 57 : 37. Rostral formula, 
25 : 22 : 10. Pronotum slightly broader than long (33:31), 
constricted before the middle, its width across oollar 
equal to length of stricture (14); the disc of the anterior 
lobe impunotate, transverse, strongly widened posteriorly ; 
the constriction with a median fovea, the hind lobe dull, 
strongly raised and arohed, thickly, finely, shallowly 
punotate. Scutellum equilateral, the basal and lateral 
impressions broader and shallower than in degantvla. 
Hemelytra ciliate along the sides before the middle. 
Ostiolar canal with its front margin strongly widened, 
the shiny area distinctly longer than wide. Anterior 
femora about ten times as long as deep (60 : 6), the seta- 
like spines darkened, fairly stout, and apparently only 
four to the row. Hind tibiae with numerous very long 
fine hairs. 

Length 7-6 mm., width 1-43 mm. 

Holotype, female, Mafulu, Papua, 4000 ft., xii. 1933, 
L. E. Chessman (British Museum). Recognized at once 
by its green oolour with the darker stripe down the 
baok, small eyes, and produoed and parallel-sided post¬ 
ocular part of head. 

Arbela papuana , sp. n. (Fig. 2 h.) 

Somewhat similar to typical costalis in oolour and 
pattern and in the presenoe of abdominal tooth and 
absence of tibial enlargemnet in the male, but differing 
from it in size, shape of pronotum, which has the hind 
lobe muoh less shiny and very coarsely punotate, and in 
the form of the male olasper (fig. 2 h). 

Head, thorax, scutellum and a broad stripe down middle 
of hemelytra black; a stripe beginning on humeri and 
continuing along hemelytra to end of membrane, a spot 
on both oollum and collar beneath, and the front margin 
of anterior aoetabula whitish testaceous ; first antennal 
segment, rostrum, and legs, flavo-testaoeous; the distal 
antennal segments fuscous. Head faintly broader than 
long (18:17), the postooular part fairly long, slightly 
narrowed backwards. Eyes large, equally as wide as and 
projecting above vertex ; proportions, length: width: 

Ann. <t> Mag. N. Hist. Bet. 11, Vol. i. 37 



a, hind tibia oi male A deuata t sp n.; b f hind tibia of male -4, oon- 
fus o, sp. n.; o, hind tibia of nude -4. nttidufa (StM); d, left male 
elasper, ^4. rutodula (8tM); e, left mate elasper, 4, eUganiuia St&l; 
/,left male claspor, A deusta, sp, n. j g, left nude olasper, A. oo*« 
kdU St&l, h , left male clasper, A, papuana , up. n ; t, genital 
segments, dorsal view, -4. %nmm f sp n 
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depth=8 : 6 : 10. Ocelli on a common rounded promi¬ 
nence. Antennae with a few short pale hairs on segment I; 
proportions, 32 : 31 : 55 : 40. Rostral formula, 20 : 17 : 8. 
Pronotum as broad aw long (cf 25 : 25), constricted at the 
middle ; disc of the anterior lobe smooth, shiny, sharply 
raised above collar ; the posterior lobe only faintly shiny, 
coarsely and deoply punctate. Hemelytra sinuate and 
oiliate along costal margin ; membrane with veins fairly 
prominent, the two outer cells open at apex. Scutellum 
as broad as long, impressed as in other species. 

Legs moderately long, strongly pilose, the hairs of the 
hind tiltico of female longer and more nearly erect than 
in coatalia ; anterior femur about nine times tis long as 
deep (54 : 6), its seta-like spines darkened, stout, not 
longer than its depth. Ostiolar canal with the shiny 
area straight, almost parallel-sided, and about twioe as 
long as wide. Venter darkened at baso, with a small 
black tooth below apex of connexivum. Male clasper as 
in fig. 2 h. 

Length 6-0-7-0 mm., width 1 -1—1-3 mm. 

HoUrtype, male, and allotype , female, Kokoda, Papua, 
1200 ft., 1933, L. E. Cheeaman (British Museum). There 
is a third specimen (female) without head. 

Arbela immiata, sp. ». 

Much like A. papuana, sp. n., but smaller, the pos¬ 
terior lobe of pronotum more distinctly matt and entirely 
black, its punctures finer, more sparsely spaoed and much 
shallower, and with ventral abdominal tubercles very 
small and pallid. 

General ooloration as in papuana, the pale costal stripe 
not encroaching on pronotum, the antennas entirely 
fuscous, the pronotal collar beneath and anterior aoetabula 
without pale markings; abdominal venter pale exoept 
at base. Head faintly broader than long (16:15). 
Eyes approximately as 'm. papuana, though slightly smaller. 
Vertex broader than an eye (6 : 5-5). Antennal propor¬ 
tions, (<J) 30 : 28 : 47 : 36. Pronotum faintly broader 
than long; the anterior lobe smooth, strongly shiny, 
sharply raised behind the collar; posterior lobe, exoept 
fine anterior and posterior margins, dull, moderately 
sparsely, finely punctate. Legs with the tibiae and tarsi 
and apices of femora darkened ; anterior femora about 

37* 
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nine times as long as deep (46 : 5). Venter with a very 
tiny, almost obsolete, pale tubercle on each side below 
apex of oonnexivum. Male clasper slightly smaller than 
that of A. papuana and differently proportioned. 

Holotype, male, and allotype, female, New Hebrides: 
Ounua, Malekula, March and April, 1929, L. E. dkeesnum 
(British Museum). Pamiypes, ten males and females, 
Malekula, February-May and Deoember, 1929. 

Arbda inerma, Bp. n. 

Colour and pattern as in elegantula, the darkened 
patohes on pronotum extending forward on disc of anterior 
Jobe, the antennae entirely testaceous to fuscous. Head 
longer than broad (21: 18), the postooular part long, 
parallel-sided. Eyes moderately large ; length : width : 
depth=8 : 6 : 9. Antennae slender, the few hairs on first 
segment very fine and semireoumbent; proportion of 
segments, 44 : 45 : 73 : 45. Rostral formula, 25 : 20 : 9. 
Pronotum as broad as long (28: 28), oonstrioted before 
the middle, the collar punotate, sharply delimited; 
posterior lobe strongly raised above anterior, dull, mode¬ 
rately coarsely, uniformly punotate. Soutellum longer 
than broad. Hemelytra as in related forms; the mem¬ 
brane large, with prominent veins. Ostiolar rim broad. 
Legs rather conspicuously clothed with long hairs, the 
apical bands of femora prominent; anterior femur about 
ten times as long as deep (62 : 6), its seta-like spines stout, 
dark. Hind tibiae of male with long pale setts; not 
enlarged at base. Teeth on venter of male (fig. 2t) 
larger than in other species and prominently recurved. 

Length 7-0-7-6 mm., width 1-0-1-3 ram. 

Holotype, male, and allotype, female, Kokoda, Papua, 
1200 ft., May 1933, L. E, Cheeeman (British Museum). 
Paratypee, four males and seven females, taken with 
types and at type-locality in June, August, and September. 

Arbda eimplicipes (Poppius). 

1916. Arbehpai* ximpliciptg Poppius, Arch. Naturgaa, Lxxx- (AS) 
p. 8. 

1828. Arbelaptrix mnphdpM Esaki, Ann. Mu*. Mat. Hung. auciv. p. 18V. 

Known only from Formosa. I have a female oo-type 
which was kindly made available through the oourtesy 
of Doctors Walther Horn and Hans Sachtleben of the 
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Arbela coetalis St&l. (Fig. 2 g.) 

1873. Arbela coetalis 8t&l, Enum, Hemip. iii. p. 111. 

1896. Arbela costali* Lothierry et Heverin, Cat. Men. H5mip. iii. 

p. 206. 

1930. Arbela costali* China, Tnsoeta of Samoa, JI. Hemiptora, p. 156. 

This species is easily reoognized by its blaok colour, 
with broad pale costal stripes of hemelytra, small size, 
sharply marked-off pronotal collar, shiny posterior lobe 
of pronotum which is sparsely finely punctate, and short 
first antennal segment. Mr. China was the first to 
establish definitely that the males do not have basal 
thickenings on the hind tibia 1 . The species was described 
from Ovalau, Fiji Islands. I have seen a female specimen 
from Samoa (determined by Reuter and kindly sent for 
study through the courtesy of Dr. Edward Wagner, 
Das Zoologische Staatinstitut und Zoologische Museum, 
Hamburg). China recorded many specimens from various 
islands in the Samoan group, and described the variety 
flavicoUie. 

There are before me several males, females, and nymphs 
from Fiji, collected by Dayton Stoner, and also a series of 
eleven specimens taken by Miss L. E. Cheesman on the 
islands of Malekula, Erromanga, and Banks Island, 
New Hebrides. These latter specimens and a portion of 
those from Fiji differ from the typical variety in that the 
white markings of the pronotum extend along the sides 
for the full length of the posterior lobe. 

Key to Species of Arbela. 


1 . ( virescene , spkndida , and insularis 

unknown) . 2. 

Female (dcusta unknown). 15. 

2. Genital segment armed with a more or lees 

prominent tooth on each aide below apex 

of oonnexivum (fig. 2 ♦). 3. 

Genital segment without tooth . 12. 

3. Tibia of posterior leg suddenly and 

conspicuously swollen along basal third 

(figs. 2o~o). 4. 

Hind tibia not enlarged baeally. 7. 

4. Tibia! enlargement linear and not greater 

in thickness than apex of femur (fig. 25). 

Body-colour flavo-testaceous to testa* 

eeous .... oonfuaa, sp. n. 
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Tibiai enlargement not as above (if some- 


what linear then ontire body dark, 
fuscous to am oo-fuscous). fi. 

5. Posterior lobe of pronotum somewhat 

shiny, but still noticeably duller than 

anterior lobe. nitidula (St&l). 

Posterior lobe of pronotum equally as shiny 
as anterior . 0. 

6 . Hind lobe of pronotum smooth (with a 

few very minute almost indistinguish¬ 
able punctures) . poHta St&l. 

Hind lobe of pronotum with scattered, 
conspicuous punctures . paciflm , sp. n. 

7. Posterior lobe of pronotum noticeably 

duller than anterior lobe . 8. 

Pronotum strongly shiny throughout .... 10. 

K. Length of first antennal segment lees than 
twice diameter of head through eyes. 

Head, pronotum, soutollum, and hem- 
elytra (except broad costal margins) black. 9. 

Length of antennal 1 more than twice 


diameter of head through eyos. Colour 


not black. inerma, sp. n. 

9. Ventral abdominal tubercles very small, 
almost obsolete. Pronotal punctures 
sparsely spaced, fine and shallow. 

Pronotum entirely black. im mixta, sp. n. 

Ventral abdominal tooth prominent. Pro- 
notal punctures numerous, coarse and 
relatively deep. Humeri pale . jxiparma, sp. n. 

10. Posterior lobe of pronotum with only a 

few, scattered punctures. Colour largely 

black (coxtalix StM) . 11 . 

Hind pronotal lobe rather thickly punctate. 

Colour testaceous. eMgantula StAl, 

11. Pronotum, except for humeri, black. Var. coaUdix St&l. 

Hind lobe of pronotum largely pale . Var. flovicolli* China. 

12. Hind tibia swollen basally (figs. 2 a, 2 / ). 

Posterior lobe of pronotum not so shiny 

as anterior lobe . dstnrta, sp. n. 

Posterior tibia without basal enlargement. 

Pronotum shiny throughout . 13, 

13. Hairs of antennal I numerous, long, almost 

erect, their length about equal to dia¬ 
meter of an eye. Eyes not longer than 

broad. oheettwm#, sp. n. 

Hairs of antennal I few, or their length 
not more than half of the diameter of 
an eye. Eyes obviously longer than 
broad. 14. 

14. Distance from front margin of eye to apex 

of ontenniferous tubercle subequal to 
length of an eye. Postocular part of 
head long, parafiel-sided. ximplioipee (Poppius). 


Eyes conspicuously longer than distance 
between it and apex of antenniferous 
tubercle. Postocular part of head short 
and slightly obliquely narrowed to oollum bakvri, sp. n, 
15. Outline of eye as seen from above circular, 
not longer than broad. Length of first 
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antennal about three and half times as 
great as width of head through eyes ... 
Eyes obviously longer than broad. Length 
of antennal 1 less than three times 
as great as diameter of head through 

eyes . 

10. Width of an eye barely more than half of 

vertex . 

Width of eye equal to or almost equal to 
that of vertex. 

17. Length of eye distinctly greater than 

distance from its front margin to apex 

of antenniferous tubercle. 

Eye-length subequal to distance between 
its front margin and apex of antonni- 
forous tubercle. 

18. Length of first antennal distinctly more 

than twice os great us width of head 

through eyes. 

Length of first antennal less than twice 
as groat as width of head through eyes . 
10. Posterior lobe of pronotum distinctly 

duller than anterior lobe . 

Pronotum strongly shining throughout . . 

20. Yellowish-testaceous. Punctures of poste¬ 

rior lobe indistinct in front of scutellum, 
leaving a large area apparently smooth, 

this area usually darkened. 

Greenish testaceous. Posterior lobe regu¬ 
larly punctate on disc (fig. 1) . 

21. Hind lobe of pronotum distinctly dullor 

than antorior lobe. 

Pronotum equally shiny throughout. 

22. Colour fuscous to ormeo-fuscoua. Posterior 

lobe of pronotum smooth or with only 
a few scattered punctures, the distance 
between the punctures greater than 

their diameter . 

Colour paler, flavo-testaceous to testaceous. 
Posterior lobe of pronotum more closely 
punctate. 

23. Apical stricture of pronotum obsolete ... 
Fronotal collar sharply delimited, the 

transverse impression sharply defined. . 

24. Hind lobe of pronotum smooth, appa¬ 

rently impunctate, however, with a few 

very fine minute punctures.. 

Hind lobe of pronotum with scattered, 
conspicuous coarse punctures . 

25. Pronotum, except for humeri, block. 

Hind lobe of pronotum largely pale . 

26. Posterior lobe rugUlosely punotulate, the 

punctures fine and contiguous.. 

Punctures of posterior lobe of pronotum 
fewer, more sharply defined, not con¬ 
tiguous . « ... 4 ... ... 

27. Hind lobe of pronotum distinctly longer 

than front lobe, Colour testaceous to 
fusoo-testaceous, at times black with jpala 
costal borders, but then the scuteuum 


ehwstnan#, sp. n. 

16. 

intntlnri s, sp. n. 

17. 

18 . 

situplicipes (Poppius). 

19. 

21 . 

tnerma, sp. n. 

20 . 

ba/ceri , sp, n. 

29. 

27. 

22. 

23. 

26. 

24. 

25. 

polita StAl. 

pacifica , sp. n. 

Var. costalis StAl. 

Var. flavicoUia China. 

confusa , sp. n. 
elsgantula (StAl). 
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and tumally pronotum with a pale modiMi 

Hae..,.. • 

Two lobes of pronotum subequal in length. 
Colour black, the broad oostal margin 
of hemolytra paler. 

28. Pronotum entirely black, its punctures 

relatively hue and shallow. 

Humeri pale. Pronotal punctures much 
coarser, more numerous and deeper .. 

29. Disc of front lobe of pronotum scarcely 

more than one-bolf wider than long; 

posterior lobe more finely punctate. 

Anterior Jobe of pronotum, excluding 
collar, twice as broad as long; pos¬ 
terior lobe muoh more coarsely punc¬ 
tured (fig. 1). Eyes larger. 


nitteulaimi)* 

28. 

i trmisia, sp. n. 
yj/Hunm, sp. n. 


virMcen** (Kirk.). 


nplenthda, sp. n. 


LXVI .—Five new Asiatic Telenominee (Hym., ProcUA.ru- 
poidea). By G. E. J. Nixon, B.A.. Imperial Institute 
of Entomology. 

I am describing below four speoies in Telenomus (s. str.) 
and one in its subgenus Akolcus. 

The types are in the British Museum. 

The material is interesting because the four speoies 
which I now place in Telenomus seem to invalidate the 
chief character (*'. e., presence or absence of hairs on eyes) 
on which I tried to base a division between this genus 
and the closely allied Microphanurus (Trans. R. Ent. Soc. 
Loud, lxxxiii. p. 74, 1935, and Ann. A Mag. Nat. Hist. xx. 
p. 116, 1937). According to the snmmary of differences 
given in the earlier paper, there is no doubt that the 
four new speoies in question are rightly placed in 
Telenomus. 

Later on, I hope to be able to offer a redefinition of 
the two genera. 

Subfamily Tkubsouikje. 

Telenomus usipetes, sp. n. (Fig. i, d.) 

c??. Brownish black, the abdomen slightly paler. Legs, 
except the anterior coxae, whitish yellow. Except for the 
apical 4 segments of the ? antenna, which are darkened, 
antennae in both sexes more or less same colour as the 
lege. 

$. Head markedly wider than the thorax. Frons almost 
everywhere smooth, shining. Vertex between the ocelli 
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shining, with hardly a traoe of sculpture; behind the 
ooelli rather sharply declivous. Shortest distance between 
the eyes to their width as seen from above, as 6; 5. 


Fig l. 



Antennas rather long (fig. 2, h ); funicle 1 very slightly 
longer than wide; club sub-S-segmented. Eyes with 
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scattered, excessively short hairs, just discernible at 
magnification of ( x 60). 

Thorax not at all flattened, short and high in profile. 
Mesonotum feebly shining, its sculpture very weak and 
quite indefinite. Scutellum oonvex, smooth and shining, 
not markedly transverse. Postscutellumrugulose. Wings 
very pale ; venation pale, indistinct; hind wings virtually 
parallel-sided beyond the nervature, their fringe slightly 
longer than their greatest width. Legs fairly slender; 
segment 1 of the middle tarsus nearly four times as long 
as wide. 

Abdomen about one and a half times as long as wide. 
Tergite 1 strongly transverse, with a row of fove® at base; 
2 striate at extreme base, the striae quite inconspicuous. 

c?. Funiole rather thick (fig. 2, g) ; funides 1 and 2 
hardly differentiated from rest; funides 5-9 bead-like, 
rather dosely articulated. Genitalia (fig. 1, e) unusually 
short and quite unlike that of any other Teknomvs , 
whether Asiatic of African, that 1 have described; the 
usual darkened struts on the “ ventral plate ” to which 
the apical appendages are articulated are not differentiated, 
the ventral plate itself showing an even sclerotisation. 

Length, $9, about -5 mm. 

Burma : Pyinmana. Type he., and Toungoo, Myobla 
(M. H. Desai); both sexes bred, January, February, May, 
and September, 1933-1934, from eggs of Hapctiia machaer- 
alia Walker. This material bears the reference number 
J.R.1666. 

This a distinct little species, characterised by its large, 
wide head and pale, predominantly yellowish antenn® in 
both sexes. 

Teknomus olynthua, sp. n. (Fig. 1, b.) 

(??. Blaok. Legs, except front cox® and apical seg¬ 
ment of all tarsi, yellow. Scape in both sexes more or 
less same colour as the legs ; basal half of $ funicle only 
slightly paler than the apical half; funiole dark brown 
throughout. 

$. Head only very slightly wider than the thorax; 
for the genus less transverse than usual and lacking 
a crescentic appearance. Frons entirely smooth and 
shining everywhere, the supra-antennal impression rather 
deep. Eyes large, with excessively minute scattered 
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Fig. 2. 



Antenna of (a) Telenomus (Aholcus) wrios, gp. n., 9; (6) Telenomus 
(Aholcus) wrios, gp. n., <f} (c) Teknomus periporetus, gp. n., 9 j 
(<t) Teknomus penparetus, up, n., $ ; («) Teknomus ochus, gp. n., 9 ; 
(/) Teknomus ochus, gp. n., $ ; (ff) Teknomus vsipetes, gp. n., <$ i 
(A) Teknomus usipttes, gp. n., $ ; (t) Teknomus olynthus, gp. n., tf ; 
O') Teknomus olynthus, gp, n., 9 . All drawn to the game grate, 
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hairs, hardly visible at (x 60); shortest distanoe between 
them, when the head is seen from above, Blightly less 
than their width, about 5 : 6. Vertex not at all angled 
between the ocelli, being merely feebly rounded; between 
the temples it appears somewhat scooped out. The 
ocelli form nearly an equilateral triangle; the surface 
between them is very shining but has a few ill-defined 
punctures and some feeble scaly-reticulate sculpture. 
Antennae (fig. 2, j) : club more or less 4-segmented. 
Postorbital margin rather strongly raised (fig. 1, a). 

Thorax somewhat flattened. Mesonotum less Bhining 
than the sculptured parts of the head, having a dose 
scaly-reticulate sculpture, but becoming more shining 
posteriorly where it shows indication of ill-defined 
punctures. Scutellum flattened, smooth. Postsoutellum 
smooth. Legs rather short and thick. Hind wings 
slightly widened beyond the nervature ; fringe at widest 
part about g the width of the wing there. 

Abdomen nearly twice as long as wide. Tergite 1 
strongly transverse, its costas not reaching much beyond 
the middle and forming a row of deep pits; 2 with a 
oostate furrow at extreme base. 

cJ. Antennae (fig. 2, t). Genitalia very distinctive 
(fig. 3, c) ; apical appendages with only two widely 
separated teeth, and in this respect different from what 
occurs in any other Asiatic species I have described. 

Length, $ 9 - about -75 mm. 

E. Stjmatba : Asahan, 50-80 m. (F. Schneider) ; 
4 99 . 1 <?> bred 1934-36 from eggs of a moth, probably 
Pyraiidse, on Uncaria Oambir Roxb. Material has 
reference number A/1113. 

This species appears to be characterised in the 9 by 
shape of head, size and closeness of eyes, combined with 
elongate facies. 

Teienomu periparetou, sp. n. (Fig. 1,/,) 

<J9- Black. Legs dingy yellow; coxae darker; apical 
tarsal segment of all legs not blaokened. Scape of $ more 
or less same colour as the legs; first 5 segments of Amide 
not markedly paler than the rest; <J antennas yellowish 
throughout. 

9. Head only very slightly wider than the thorax, some¬ 
what crescentic, seen from above, being out away almost 
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at right-angles behind the eyes. From with some 
scattered punctures, especially towards the orbits and 
the anterior ooellus; otherwise smooth, unsoulptured. 
Vertex between the posterior ooelli fairly evenly rounded, 
its surface with some very weak sculpture and ill-defined 
punctures. Antennae: funicle 5 in colour and size 
nearer to 4 than to 6, so that the club is more or less 
4-segmented (fig. 2, c); funiole 1 not at all longer than 
wide. Eyes apparently bare (x 60). 


Fig. 3. 



Male genitalia of (a) Taknomus ( AholotiH) uriott, sp. n.; (6) Tele* 
nomutt ochus t sp. n.; (o) TeUnomu* olynthm , Bp, a, All drawn 
to same scale* 

Thorax somewhat flattened. Mesonotum not at all 
markedly convex, with indication of ill-defined punctures 
on a very feebly sculptured ground. Scutellura strongly 
transverse, smooth. Postacutellum defined as a narrow, 
■hitting band. Legs rather short and thiok (figs. 4, a, 6). 
Wings as in the preceding species, bat stigmalis paler. 
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Abdomen about twioe as long as wide. Tergite 1 
strongly transverse, its surface oharaoteristically smooth 
and unsculptured, the striations being reduced to a row 
of small pits at basal margin ; 2 finely striate at extreme 
base, the sculpture not at all readily disoemible. 

cJ. Head not at all wider than the thorax. Eyes a little 
smaller than in y. Antennae short, the segments closely 
artioulated (fig. 2, dj ; funicle 2 irregularly transverse. 
Legs thicker than in $. Genitalia (fig. 4, e); the drawing 
was made from four preparations. 

Length. c?9, 65 mm. 

E. Sumatra : Asahan, 50-60 m. (F. Schneider) ; 
series containing both sexes, bred 1934-36 from eggs of 
a Geometrid moth on Uncaria Gambit Roxb. Series has 
reference number B/1035. 

This is an elongate speoieB and in general facies 
resembles olynthus. Among the more obvious differences 
are the more transverse head of periparetue, the unraised 
postorbital margin, and the weaker mesonotal sculpture. 
Also, the basal segment of the middle tarsus is shorter 
in periparetue than in $ olynthua. Apart from widely 
different-looking genitalia, the J of olynthua has the 
funicle dark with the segments less closely artioulated 
than in periparetua. 

In my key (Ann. Sc Mag. Nat. Hist. v. 20, p. 444, 1937) 
these two species run to the group of dignua Gahan, 
but the forms I include in that group are more slender 
insects with longer legs. 

Telenomua ochua , sp. n. (Fig. 1 , c.) 

<jy. Brownish black. Legs entirely (except tbe anterior 
coxae and apioal tarsal segment of all legs, whioh are 
darkened), bright yellow. Scape in both sexes slightly 
darkened towards apex; basal 5 funicular segments 
of $ not muoh paler than the rest; entire funiole in <J 
uniformly brown. 

$. Head large for the size of the inseot, muoh wider 
than the thorax. Fro ns everywhere smooth, shining, 
without punctures. Vertex between the ocelli with some 
vague scaly-reticulation and with indication of feeble 
punctures; behind the ocelli it is rather sharply declivous. 
Shortest distance between the eyes slightly greater than 
their width as Been from above, about 13:11; eyes 
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themselves apparently bare ( x GO). Antenn® long and 
powerful for the size of the insect; club tapering rather 
gradually to apex, more or less 4-segmented; funiole 1 
and 2 distinctly elongate (fig. 2, e). 

Thorax not at all flattened. Mesonotum with weak, 
quite indefinite sculpture, feebly shining. Scutellum not 
strongly transverse. Postscutellum rugose. Wings: vena¬ 
tion very pale and indistinct; hind wings virtually 
parallel-sided beyond the nervature, their fringe about 
equal to their greatest width. Legs fairly slender 
(figs- 4, c, d). 

Abdomen, when segments are not retracted, about 
1 £ times as long as wide, widest beyond the middle 
and rather sharply narrowed to base. Tergite 1 less 
transverse than in olynthus and periparetus and with 
strong, even striations over virtually its entire length. 

<J. Antennae characteristically distinct, on acoount of 
their slenderness, from any other Asiatio Teknomue 
I have described (fig. 2, /); funicle 2, in some aspects, 
about 3 times as long aB wide; 3 not much shorter; 
5-9 distinctly elongate and not closely articulated. 
Genitalia very distinctive on acoount of the three long, 
very olose teeth on apical appendages (fig. 3, b) ; in the 
figure I have shown these teeth as slightly separated, 
but in the two preparations from which the drawing was 
made they are so closely packed together that a separation 
between them is not easy to make out. 

Length, c?V> about -6 mm. 

E. Sumatra : Asalian, 50-60 m. (F. Schneider) ; 
both sexes bred 1934-36 from eggs of Oreta cornea Butl. 
(Drepanidffi) on Uncaria Gambir Roxb. Material has 
reference number 0/1006. 

This little species is probably characterised in both 
sexes by its wide head and structure of antenn®. 

Tdenomus (Ahokus) urios, sp. n. (Fig. 2, o.) 

<J$. Black. Legs obscure yellow with the cox® darkened. 
Scape yellow in both sexes; basal segments of $ funiole 
only slightly paler than the rest; 3 basal segments of 

funiole yellow, the rest considerably darker. 

9. Head not at all sharply out away behind the eyes, 
so that these do not appear to occupy the entire lateral 
surfeoe of the head. Frons shining but nowhere oom- 
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pletely smooth, having an extremely weak surfaoe- 
soulpture which is stronger and describable as Boaly- 
retioulate between the eyes and the antennal insertions 
and along the inner orbits; there are a few feeble, ill- 
defined punctures, more especially towards the inner 
orbits and the anterior ocellus. Vertex between the 
ocelli with more or less the same soulpture as that along 


Fig. 4. 



(a) Telenomu# periparetiM, ap. n., middle lag of (6) Telcttomus 
penparvtus, an. n M hind leg of V i («) TeUnomu# ochtt«, ap, n., 
middle leg of $; (d) Tetenomus ochus, ap. hind kg of 9 ; 
<«) Telenomu* periparetots, ap, n,, genitalia of rf. 

the inner orbits. Shortest distance between the eyes 
to their width as seen from above, as 9; 7. Vertex more 
or less evenly rounded between the posterior ooelli and 
the occipital margin. Postorbital margin somewhat 
raised so that the head appears widened behind the eyes. 
Antennae (fig. 2, a): funkle 1 distinctly imager than 
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wide; club not clearly differentiated, sub-5-segmented. 
Eyes with short hairs readily visible at ( x 60). 

Thorax : mesonotum with clear indication of ill-defined 
punctures (x 60), the surface between them scratched. 
Soutellum smooth, Postscutellum with a medial trans¬ 
verse rugose swelling. Hind wings distinctly widened 
beyond the nervature; fringe at widest part hardly 
t width of wing there. 

Abdomen a little more than 11 times as long as wide, 
about 5 : 3. Tergite 1 strongly transverse, closely evenly 
striated all over; 2 with fine striations radiating beyond 
the basal costate furrow over about quarter the length 
of the segment. 

($. Antennas distinctive (fig. 2, 6) ; funiclo 1 and 2 
much dilated; 2 concave on one side ; 4-9 spherical. 
Genitalia (fig. 3, a). 

Length, <J?, about 1 mm. 

Malaya : Prov. Wellesley (G. //. Corbett ) ; (Ref. 
uo. 0943), 2<Jcj, 2 99, bred 19. v. 1936 from eggs of a 
Hesperid, Hidari irava Mr. 

Prom the seven Asiatic species of Aholcus that I have 
already described, urios, in V, differs in a combination of 
the shape of the head and sub-5-segmented antennal club. 
In the <£, the antenna) and genitalia are characteristic. 


LXVII — New Species and Varieties of Ants from New 
Guinea. By Horace Donisthorpe, F.Z.8., F.R.E.S., 
eto. 

Subfamily Ponsbin.k. 

Pseudoponera lubbocki, sp. n. 

£>. Black, smooth, and shining, legs, antenna, and 
mandibles brown, funiculi and tarsi lighter. Whole body 
clothed with longer and shorter outstanding golden hairs, 
and with larger and smaller punctures. 

Head without mandibles and lobe of olypeus slightly 
broader than long, slightly narrowed to base, posterior 
angles rounded, posterior border at oooiput forming 
a declivity whioh is abrupt, flat, and very finely con¬ 
centrically striate; mandibles neither so long nor so 
narrow as in amblyops Emery, and the ourve from the 
Ann. do Mag. N. Hist. Ser. 11. Vol. i. 38 
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basal border to the masticatory border is still more 
marked, finely longitudinally striate, with larger and 
smaller punctures, more distinct towards apex, armed 
with four teeth, the apical one being the longest, the third 
is longer than the seoond, and the fourth is the shortest; 
a small tooth or denticule occurs between the seoond 
and third tooth, and two more between the third and 



Dorsal aspect and mandible of Pmudoponera lubboeki, up. n. 

fourth, some six small dentioules are present after the 
fourth tooth; clypem projecting into a lobe, rounded 
at anterior border, with a raised smooth carina in oentre, 
and three small sharp spines on anterior border, the 
whole olypeus, with the exception of the oarina, finely 
longitudinally striate ; frontal corinee with well-marked 
lobes, strongly narrowed behind; space between insertion 
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of antennae and eyes finely longitudinally striate ; frontal 
furrow deep, extending beyond eyes, the anterior end 
extending on eaoh side of the elypeal oarina ; eyes situated 
towards front of head, large, rather fiat, with a distinct 
margin round them ; antennae : scape with small scattered 
punctures, just reaching posterior border of head; 
funicvlus gradually thickened to apex, last joint tapering 
to a blunt point, first joint and base of second smooth 
and shining, the rest pubescent, 1st joint longer than 
2nd, 2 and 3 longer than broad, 4 and 5 quadrate, 6-10 
transverse, 11 longer than the two preceding taken 
togother. Thorax long, narrowed in middle; pronotum 
convex with a distinct neck, which is transversely striate, 
anterior angles rounded, suture between pronotum and 
mesonotum double, as in amblyops ; mesonotum small, 
convex, clearly defined, with a suture all round, that 
between the epinotum l>eing vory distinct, which in 
amblyops is very ill defined and vague ; epinotum about 
as long as pronotum, dorsal surfaoe longer than the 
declivity; the epimera and epistemite of mesothorax 
are almost separated by an indication of a suture, as in 
Ectomyrmex, which is not so marked in amblyops ; 
scale of petiole slightly concave posteriorly, oonvex 
anteriorly, high, with a rather narrow ridge, not so thick 
as in amblyops ; gaster small, post-petiole as long as second 
segment, slightly broader than long, with a blunt tooth 
or projection at base beneath. Legs rather long, posterior 
tarsi long. 

Long. 5*6 mm. 

Described from 12 workers taken by Miss L. E. Gheesman 
on Mount Liha, 3500 ft., Cyclops Mountains, Dutch 
New Guinea, March 1936. 

Type in Brit. Mus. Coll. 

Named in honour of Sir John Lubbock (1st Lord 
Avebury). 

This species differs from amblyops in colour, the size 
of the eyes, which in that speoiea are very small, con¬ 
struction of the jaws, smoothness of integument, and many 
other points. It also does not agree with Emery’s 
description of the genus Pseudoponera in various ways. 
I have, however, thought it best not to create a new 
genus on one specimen, especially also as Forel, when 
describing P. butteli, stated that he thought he was not 

38* 
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making a mistake when he attributed that species to the 
genus Paeudoponem. It is also smooth and shining 
and has large eyes. It differs from Ivbbocki in size 
(being considerably smaller), in colour, construction of the 
jaws, etc. Santschi’s P. chelifer is also smooth and 
shining, and has the eyes two or three times as large as 
in amblyopa. From Ivbbocki it differs in colour, size 
(being larger), construction of the jaws and joints of the 
antennae, breadth of post-petiole, etc. 

At present only four speoies are known, as follows :— 

P. amblyopa Emery (1887). Testaceous; dull and 
pubescent. Long. G-5-7-5 mm. Sumatra. 

P. bvttdi Forel (1913). Brownish red-yellow ; smooth 
and shining. Long. 3-9-4 mm. Java. 

P. chelifer Santschi (1928). Bright ohestnut-brown; 
smooth and shining. Long. 6-6-3 mm. Queensland. 

P. Ivbbocki, sp. n. (1938). Black ; smooth and shining. 
Long. 6-6 mm. Dutch New Guinea. 

Bingham gives the distribution of P. amblyopa Emery 
as Sikkim ; Assam; through Burma and Tenasserim to 
the Malay Peninsula. His figure is not good, the meso- 
epinotal suture is far too distinct, and the lobe of the 
olypeus is rounded instead of being square, a character 
mentioned by himself in his definition of the genus. 

TrapeziopeUa caetaneicola, sp. n. 

Dark castaneous, smooth, shining, mandibles, apex of 
scape, funiculus, last segment of gaster, and legs, lighter, 
whole body furnished with extremely fine scattered 
punctures from which hairs arise. 

Head without mandibles, about as long as broad, and 
of about equal breadth anteriorly and posteriorly, 
posterior angles rounded, posterior border emarginate; 
mandibles long, external border rounded, apioal tooth 
longer than another tooth a little distance from it; two 
other teeth occur on the masticatory border, of which 
the first is the longer, and is separated from the second 
by about the same distance as it is separated from the 
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second apioal one; clypeus with a short triangular 
projection, furnished at each anterior comer with a distinot 
outstanding tooth; frontal furrow short and deep; 
eyes small, situated well in front on the sides of the head ; 
antennas : scape not reaching posterior angles of the head, 
funiculus with joints 2-7 transverse, the next four forming 
a distinct club, of which the last joint is as long as the 
two preceding taken together. Thorax narrowed in the 
middle, the pro-mesonotal and meso-epinotal sutures 
distinct, the latter being deeper and with a row of short 
longitudinal ridges in it; ejnnotum convex, with trans¬ 
verse striae on sides at base, declivity shorter than dorsal 
surface; node of petiole, high, narrower in front, than 
behind, anterior and posterior surfaces flat, two small 
teeth occur at the anterior ventral angle, and a larger 
tooth, projecting forward beneath, at the junction with 
the gaster. 

Long. 5-2 mm. 

Type in Brit. Mus. Coll. 

Described from two workers taken by Miss L. E. 
Cheesman at Kokoda, 1200 ft., Papua, October 1933. 

This species somes nearest to T. hide.ns Emery, from 
Sumatra, from which it differs in colour and in punctura- 
tion, etc. The T. mayri Donis. (1932) [Ponera nitida 
Smith (1861), nee P. nitida Smith (1858)] from Celebes, 
is slightly larger, considerably lighter in colour, and with 
longer hairs, etc. 

Anochetus cato Eorel var. variegatus, var. nov. 

$. Head, antennee, tibia?, and tarsi reddish yellow, 
a small part in centre of front of head darker, mandibles, 
soale, end of gaster, femora, and coxae yellow. Thorax 
lighter or darker brown, gaster varying from lighter or 
darker brown to jet-black. 

Long. 5-5-25 mm. 

Similar to the typioal form in size, structure, and 
sculpture, but darker and more variegated in colour. 
It varies from the var. subfasciatus Mann, from the 
Solomon Islands, in oolour, the latter being almost black. 

Type in Brit. Mus. Coll. 

Described from four $$ taken by Miss L. E. Cheesman 
onMountNemo, south of Mount Bougainville, 600-1500ft, 
Dutch New Guinea, February 1936, 
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Subfamily .DoLirsoDEBiy^i. 

Bothriomyrmex pallidvs, sp. n. 

?• All pale yellow, shining, eyes black, margins of the 
mandibles reddish brown. Whole body covered with 
a fine pale yellow pubesoenoe, more noticable on the head ; 
a few small longer and shorter outstanding hairs, chiefly 
on the clypeus and gaster. 

Head slightly longer than broad, slightly narrower in 
front, with rounded posterior angles, posterior border 
slightly widely emarginate, slightly excavate along the 
frontal furrow ; mandibles punctate, armed with two 
teeth at the apex, the apical one being the longer, and 
two other shorter teeth in centre of masticatory margin ; 
dypeus convex, anterior border slightly rounded; max¬ 
illary and labial palpi two-jointed ; antennae: scape not 
reaching posterior angles of head, funiculus with joints 
2-10 transverse, gradually increasing in breadth, last 
joint tapering to apex, equal in length to the three 
preceding together ; eyes very small, consisting of about 
four or five facets. Thorax with pro-mesonotal and meso- 
epinotal sutures equally fine and distinct; scale small; 
gaster rather long. 

Long. 2 mm. 

Type in Brit. Mus. Coll. 

Described from a worker taken by Miss L. E. Cheesman 
on Mount Lina, 3500 ft., Cyolops Mountains, Dutch 
New Guinea, March 1936. 

This speoies, the first record of the genus for New 
Guinea, is very like flaws Crawley, from West Australia, 
in general appearenaoe. It is, however, a little smaller, 
and the construction of the mandibles and antennae is 
quite different. Hie eyes are also smaller. 

Subfamily Fomxicin^. 

QBcophyUa smaragdina F. subsp. subnitida Emery 
var. krampsi, var. nor. 

This variety differs from the subspecies in being 
a little darker in colour, slightly less shining, the very 
fine pubesoenoe slightly more pronounced, and the 
pedicel very slightly longer and narrower. 

Described from a number of examples taken by Miss L. E. 
Cheesman in Dutch New Guinea at Mount Nemo, 600- 
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1500ft., in February, Hollandia, Humboldt Bay, in April, 
and Cyclops Mountains, Labron, in June 1936. 

Type in Brit. Mus. Coll. 

$. Dark brown with a slight greenish or purplish 
tinge ; mandibles : last four joints of funiculus and apex 
of other joints, parapasidal furrow, ooxa?, and tarsi 
yellow. Bather shining, covered with a fine grey 
pubescence, and with short outstanding yellow hairs. 
The $ of eubnitida has not been described, but this $ differs 
from that of typical smaragdina in its much darker 
colour and more shining surface. The pubescence is 
more distinct, and the punctures on the mandibles are 
larger and deeper. 

Long., $ 7 - 2mm., $ 19 mm. 

Described from a dealatod female taken by Miss L. E. 
Cheesman on low herbage in Dutch New Cuinea, Cyclops 
Mountains, Labron, 930 ft., in May 1936. 

This variety is named after the Dutch Controller of 
Hollandia. 
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LXVIII.— A new Species of the Oenvs Lepeophtheirus 
from the North Pacific. By Lawrence D. Townsend, 
Washington State Department of Fisheries, Seattle, 
Washington. 

An accumulation of parasitic oopepod material, as the 
result of several years’ work collecting fish along the 
Pacific coast of North Amorica, has yielded a number 
of specimens referred to the genus Lepeophtheirus but 
assignable to no known speoies. The oopepod is found 
on the Pacific codfish, Gadua mocrocephalua, and on the 
starry flounder, PlcUichthys steUotua. 

Lepeophtheirus aeptentrionolia, sp. n. 

Female .—Carapace *8 as wide as long, its length 
<0 of the total length exclusive of the egg-strings. 
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LepeopfUheirus septmtrionalis, gp. n. 


Fig. 1.—Female, dorsal. 

Fig. 2.—Female, second antenna. 

Fig. 3.—Female, first maxilliped. 

Fig. 4.—Female, second maxilliped. 

Fig, 5.—Female, furca. 

Figs. 6-9.—Female, first to fourth legs. (Plumose set® of the second 
and third legs not shown for entire length,) 

Fig. 10,—Male, second maxilla, 
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Greatest width of carapace at the posterior third. Lateral 
lobes round in posterior and rather narrow. Posterior 
lobe two-thirds greatest width of carapace. Posterior 
sinuses deep and narrow. First antennae inconspicuous 
on the outline. Dorsal grooves not well formed. Fourth 
legs extend over half length of the genital segment. 
Free thoracic segment is very short and entirely over¬ 
lapped by the posterior margin of the carapace. Genital 
segment nearly as wide as long, the width being more 
than that of the posterior lobe of the carapace. The 
sides are evenly rounded and curve shortly at the hind 
comers to form a truncate posterior margin, which is 
interrupted by the abdomen and the attachment of the 
egg-strings. The abdomen is not quite as long as wide 
and is only slightly wider than the egg-strings. The eyes 
are Bmall and quite inconspicuous. 

The general proportions of the appendages are similar 
to those found typically in the genus. The first antenna 
is small, with the basal segment armed with many hairs ; 
terminal joint four times as long as wide, with about 
seven long spines. Second antenna with a strong curved 
hook which is about one-fourth of fhe entire length. 
First maxilla long, uniramous, curving slightly mediad. 
Second maxilla variable, but in mature specimens with 
two branches equal, diverging, with the space between 
them rounded. First maxillipeds with the terminal 
joint twice the basal, the posterior branch of which is 
three-fourths tho length of the anterior. This branch 
has a flattened blade that is delicately pectinate. Second 
maxilliped basal joint enlarged, longer than terminal, 
which is slightly curved to a point and is provided with 
a long spine on the inner surface. 

First swimming-legs with terminal claws graded 
slightly shorter posteriorly. Two posterior claws with 
very fine teeth on tho inside. Second leg of usual form, 


Fig. 11.—Male, second antenna. 

Fig. 12.—Female, mature, second maxilla. 

Figs. 13, 14.—Female, immature, second maxillae. 

Fig. 15.-—Female, immature, dorsal. 

Fig. 16.—Male, dorsal. 

Appendages all X 32. (All figures drawn with the aid 
of a camera luoida.) 
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with rami of equal length. Third legs small, rami close 
together, exopod spine Btout and blunt. 

Fourth legs characteristic of the species, and taken 
with the furca form a ready means of separation from 
other members of the genus. First joint half the length 
of leg, second and third joints equal, the latter stouter. 
Terminal joint one-half third, with three spines, the 
outer of which is 2*2 times the length of the inner two, 
which are the same length. The third joint has a distal 
spine the same length os the short spines of the terminal 
joint. Distal spine of second joint is very small, claw¬ 
shaped, and supported by a fan-like plate. First joint 
with a small distal plumose seta. The spines have been 
carefully checked in a number of specimens and are 
found to have very little variation among the individuals, 
particularly so the spines of the terminal joint, the 
relative lengths of whioh are remarkably oonstant. 
Because of the use to which the fourth legs are put in 
oopulation it is suggested that the characters of this 
appendage should justify greater reliance upon it for 
use in the taxonomy of the genus Lepeophtheirus. 

The furca is longer than wide, with the base longer 
than the branches, which have a slight flare and are 
widely separated by a space that is square and straight¬ 
sided. 

Anal laminse are short, separated by half the width 
of their bases, each with three terminal plumose set®, 
lateral to which are two simple set® and raediad to whioh 
is another simple Beta. 

The eggs are -31 to -40 mm. in diameter and -06 to 
•07 mm. in thickness. Females were found with from 
few to over 90 eggs in each string. 

Male .—The male was found free and in copulation 
with mature and immature females. Carapace nearly 
as wide as long. Fourth legs prominent, reaching past 
end of genital segment. Fifth and sixth leg rudiments 
visible from the dorsal side. Swimming appendages 
little different from female. Second antenna with very 
strongly curved terminal claw, the tip of which appears 
to press down upon the basal joint, which is provided 
for a part of its length with a series of sharply raised fine 
ridges, about eighteen in number. Copulating females 
are so firmly held that these appendages are broken 
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off from the male in attempting to separate the oopulants. 
The second maxilla has the inner ramus divided. 

Immature .—A number of immatures have been obtained. 
The carapace is longer than wide and more nearly ovoid 
than in the adults. It is covered with fine interlacing 
marks in addition to the grooves figured. The fourth 
legs are short, but the sixth legs are prominent, being 
definite papillae raised on protruding lobes of the genital 
segment. The furca appears to be relatively smaller 
than in the adult female and the spaoe between the 
branches is somewhat rounded. The most obvious 
difference, and one that varies with the stage of develop¬ 
ment, is in the size of the inner ramus of the second 
maxilla, which develops rapidly in size with age. 
Figs. 13 and 14 show this appendage in immature 
specimens that were taken in copulo. These sketches 
should be compared with fig. 12, the second maxilla 
of a female bearing egg-strings. 

Occurrence .—Found on the head and dorsal surfaces 
and under the pectoral fins of Gadua mocrocepfutlua 
and on the eyed side of Platichthya steUatus. The codfish 
were from collections made at Larsen Bay, Kodiak 
Island, Alaska and Hook Bay, Alaska. A number of 
specimens were found on each of nine cod examined, 
as follows:— 


Cod fish no. 

1. 

2. 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

0. 


Adult free 
femalefi. 
11 
35 
7 

27 
13 
13 
13 

28 
0 


Adult free 
males. 

5 

31 

3 
8 

4 
2 

6 
7 
3 


Pairs in 
population. 
1 
6 
1 
1 
0 
3 
0 
1 
0 


Immatures 

free. 

4 

1 

0 

1 

0 

2 

0 

4 

0 


A specimen of Platichthya taken at Friday Harbour, 
Washington, yielded two females of this speoiee. A female 
from codfish no. 2 has been designated the type and 
remains for the present in the author’s collection. The 
specimens from codfish no. 4 have been deposited in the 
United States National Museum, where they bear the 
no. 75750. Mounted male and female paratypes have 
been deposited in the British Museum, 
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The mature specimens bore a large variety of parasitic 
or commensal species attached to the exoskeleton, 
among which were trematodos of the family Udonellidse, 
hydroids, stalked protozoa, several speoies of diatoms 
and algae, and dusters of trematode eggs. 


LXIX.— Synonymy of Engytatus tenuis Rent. (Tobacco 
Capsid). By W. E. China, M.A., Department of 
Entomology, British Museum (Natural History). 

In 1903 Koningsberger described and figured under the 
name Leptotema nicotian bp a Capsid damaging tobaooo 
plants in Java. In 1919 den Doop recorded specimens 
of this species from Sumatra under the name Gallo- 
Miens nicotian# Koningsb. Horvath, in 1922, gave a 
redescription of the same insect, on the basis of Sumatran 
specimens sent to him by Fulmek, under the name 
IHcyphns nicotian a? Koningsb., but in 1926, having 
reoeived better preserved material from Fulmek, he 
revised his identification, and decided that the inseot was 
really identical with Engytatus tenuis Reut. Fulmek, 
however, had also submitted some material to Bergroth, 
who determined it as a new species, Dicyphus nocivvs, 
but did not describe it. Fulmek meanwhile had obtained 
some specimens of a tobaooo Capsid from Java which he 
took for the real nicotianse of Koningsb., and found that 
it differed from the Sumatran species (nicotian# den Doop 
& Horv.) in the structure of the male genitalia without 
otherwise being distinguishable in any way. He therefore 
described the Sumatran species, using Bergroth’s manu¬ 
script name nocivvs, thereby unwittingly forestalling 
Bergroth as the author of the speoies. The only oharaoter 
by which he differentiated the Javan species from the 
Sumatran was the structure of the left paramere in the 
male. A glance at his figure at onoe demonstrates that 
he is not comparing the same organ in the two species. 
Judging by the shape of the “ Haftzange " in nicotianm 
it appears to be a broken portion of the inferior lateral 
margin of the pygophor (ninth abdominal segment) viewed 
from the left side of the pygophor but with the drawing 
actually reversed, In the case of nocimis ho figured the 
actual paramere, oalling it again the “linke Haftzange.” 
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The accompanying figure of the male genitalia of a co-type, 
Engytatus tenuis Reut., will show that the two structures 
are parts of the same genital armature. Fulmek’s 
figures are very crude and apparently soaroely aocurate. 
In any case there is a certain amount of variation in 
theso structures even among specimens from the same 



tIngytatue tenuis Rout. £ genitalia, ventral view. 

a, anal tube; b, right paramere; c, axleagus; rf, left parainere. 
Koto two tongue-like processes from inferior margin of pygophor. 

colony. There is no doubt that Horv&th, who actually 
saw some of Fulmek’s material, was correct in identifying 
nicotian# with Engytatus tenuis Reut., with which he was 
also perfectly familiar. 
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There has been considerable confusion over the genera 
Dicyphus, Engytatus, and CyrtopeUis, and it is not out of 
place here to clarify the situation. The genus CyrtopeUis 
was established by Fieber in 1860 (Europ. Hem. pp. 76 
& 323) for a single Mediterranean species, C. geniculata 
Fieb. 

In 1876 Reuter (Ofv. K. Vet.-Akad. Fttrhandl. xxxii. 
1875, no. 9, p. 82) established the genus Engytatus for 
a single N. American species, E. geniculatus Reut., closely 
allied to Dicyphue. 

In 1895 Reuter (Rev. d’Ent. xiv. p. 139) described a 
new species of CyrtopeUis from Madeira under the name 
C. tenuis. 

In 1909 Reuter (Aot. Soc. Sci. Fenn. xxxvi. no. 2, 
p. 62) synonymized Engytatus with CyrtopeUis, and de¬ 
scribed two additional N. American species. He pointed 
out that the Mediterranean CyrtopeUis tenuis Reut. was 
closer to the American species than to the genotype, 
C. geniculatus Fieb. He also showed that since Neoproba 
varians Hist, was, as had been pointed out by Uhler (Trans. 
Zoo1. Soo, 1894, p. 193), a synonym of Engytatus geni¬ 
culatus Reuter, Distant’s name varians would replace 
geniculatus Reut., preoccupied in CyrtopeUis by Fieber’s 
genotype. 

In 1910 Reuter (Aot. Soo. Sci. Fenn. xxxvii. no. 1/ 
p. 151, footnote) changed his mind, and came to the con¬ 
clusion that Engytatus was distinct from CyrtopeUis and 
that the Mediterranean CyrtopeUis tenuis Rent, should be 
transferred to Engytatus , thus leaving CyrtopeUis with 
a single European species, C. geniculatus Fieb. At the 
same time he erroneously synonymized OallobeUcus Diet. 
(Faun. Brit. India, Rhyn. ii. p. 477, 1904) with Cyrto¬ 
peUis instead of with Engytatus , apparently on the 
authority of Poppius. 

In 1913 Poppius (Tijdsohr. v. Ent.,Suppl. lvi. pp. 163-4) 
described two new species of CyrtopeUis from Java. 
Of these C. javanvs he placed very near CyrtopeUis 
(i.e., OallobeUcus) crassicomis Diet. 

In 1915 Poppius (Archiv. f. Naturgesch. 1914, lxxx. 
A, no. 8, p. 60, footnote) transferred CyrtopeUis crassi- 
oomis Hist, to the genus Dicyphus , and placed OaUo- 
beiicus Dist. as a synonym of Dicyphus Fieb. (Wien. ESht. 
Monat. 1858, p. 327). At the same rime he described 
two new Formosan species of Engytatus. 
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In 1922 Horvdth (‘ K .0110 wia, ’ i. no. 4-5, p. 176), although 
he had on a previous page referred Koningsberger’s 
Leptotema nicotianm to the genus Dicyphus , deliberately 
stated that Oallobelicua crassicomis Dist. was not a 
Dicyphus, but either a C'yrtopeUis or an Engytatus, and 
even went so far as to suggest that 0. crassicomis Dist. 
was identical with the widely distributed Engytatus 
tenuis Reut. 

In 1926 Horvath (‘ Treubia,’ viii. no. 3-4, p. 382) con¬ 
firmed his previous suggestion, and gave a complete 
synonymy of Engytatus tenuis Reuter. To this may 
now be added Dicyphus nocivus Fulmek and Cyrtopeltis 
javanus Poppius, the description of whioh iu no way 
differs from Oallobelicus crassicomis Dist. 

The full synonymy of this important tobaooo species 
now runs as follows :— 

Engytatus tenuis Reut. 

1895. Cyrtopeltis tenuis Kent., Kov. d’Ent. xiv. p. 139. 

1903. Leptotema nicotianm Koningab., Medodoei’s Lands Plantent. 

briv. p. 32, tal. 4, fig. 8. 

1904. QaUoMicus crassicomis Dist., Faun. Brit. India, Rhyu. ii. 

p. 477. 

1910. Engytatus tenuis Reut., Aot. Boo. Sci. Fenn* xxxvii. no. 1, 
p. 151 (footnote). 

1913. Cyrtopeltis javanus Popp., Tijdschr. v. Ent., Suppl. lvi. p. 163, 
•yn. nov.: 

Cyrtopeltis crassicomis Popp., loc. ait. 

1916. Dicyphus crassicomis Popp., Arohiv f. Nat urges. 1914, Ixxx. 
A, no. 8, p. 60 (footnote). 

1919. OdUobelxcus nicotianm den Doop, Bull. Van Het Deli-Proefktat, 
xii. p. 1. 

1922. Dicyphus nicotians* Horv„ * Konowia,’ i. p. 174, fig. 1. 

1926. Dicyphus nicoticmas Fulmek, Bull. Van Het Deli-Proefktat. 
no. 26, p. 2. 

Dicyphus nocivus Fulmok, loc. cit. p. 4. 

1926. Engytatus tenuis Horv., 4 Treubia,' viii. no. 3-4, p. 332. 


LXX .—The Fauna of the Weevil “ Sack-band .”—III. 
By A. M. Masskb, D.So., and R. M. Gbsensladb, B.So. 
(East Mailing Research Station.) 

Tan second paper, entitled “ The Fauna of the Weevil 
1 Sack-band.’—II.,” was published in this MagM.in« in 
September 1935, bringing the number of species of insects 
reoorded in the bands up to one hundred and sixty (i, 2). 

One hundred additional species have been noted in 
the yean 1935, 1936, and 1987, making a total of two 
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hundred and sixty altogether. Since some of these 
species are of interest, it is proposed to record the recent 
additions. 

As in former years, more species of Ooleoptera and 
Hemiptera have been noted than of other orders, and 
it is somewhat surprising that so few larvae of Lepidoptera 
find their way into the bands. 

Although the Apple-blossom Weevil ( Anthonomus 
pomorum (L.) Curt.) is the predominating species found 
in the bands, it is of interest to record the Codling Moth 
(<Cydia pomonella L.) in large numbers, and also the Clay- 
coloured Weevil ( Otiorrhynchus singularis L.), another 
harmful insect. 

Some uncommon species of Hemiptera sometimes 
shelter in the bands, for example, Calyptonotus rolandri L., 
Aphanu8 alboaouminatus Goeze, Aradua depreaaus F., 
A. aterrimus Fieb., and Ploiariola culiciformis De G. 
The Homopteron Ledra auritn L. is also an occasional 
visitor. 

It will be noted that several species of Coleoptera 
usually associated with granaries and warehouses are 
recorded in the bands. This may be accounted for by 
the fact that a large number of poultry had the “ run ” 
of the orchard, and that these insects were introduced 
with the chicken-food. 

It is also difficult to explain why the grasshopper 
(Pholidoptera griseoaptera De Geer) should occasionally 
occur in the bands. The apple-bark under the bands 
frequently becomes quite soft, and it is just possible 
that the grasshopper chooses such a position for depositing 
its eggs. 

Speyer ( 3 , 4 , 5 , 6 , 7 , 8 ) has also made a study of the 
insects hibernating in fruit-tree trap-bands in the Lower 
Elbe districts of Germany, and an interesting list of 
species has been obtained. A comparison of the species 
recorded from tliis country and from Germany shows 
that the fauna of both is very similar, and, but for the 
fact that Speyer inoludes a few species of beetles which 
are not found in Great Britain, the lists are almost 
identical. 

Lundblad ( 9 ) also has published a comprehensive list 
of the insects noted in fruit-tree trap-bands in different 
parts of Sweden, and it is significant that the majority 
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of the Coleoptera and Lepidoptera are the same speoies 
as those found in England. 

Certain injurious inseots associated with fruit-trees 
would naturally be found in each of the three countries, 
but it is somewhat surprising to find so many species of 
Hemiptera and C'oleoptera unconnected with fruit recorded 
in the bands from England, Germany, and Sweden 
respectively. 

List of Species. 

JDERMAPTEKA. 

FomrcuLiD ^®.—Forjictda auncularin var. forcipata Stephens. 
ORTHOPTERA. 

Tettigonuimc .—PhoUdoptem griseoapterct Do Geer. 

HEMIPTERA—HETEROPTE R A. 

FkntatomuDj®.— Podopt r inunrto F. 

hYQMLDAC. —Stygnwons fuligineusCfaoftr., Peritrechwt gemculatus Khn., 
P. sylvestris F., Trapezonotus dispar gift 1. ('alyptonotus rolandri h., 
Aphanus alboacuminatus Goeze, Dm/mu# sylvaticus F., Scolo. 
post*;thus afflnis Sohih., &. decoratus Him., §, thompeoni Rout., 
TapkropiItus contractu# K.-S. 

TiNorrrDJB.— Monanthia ciliata Fieb., M. cardut L. 

Ahadidab. —Aradus dcpressu# F., A. aterrimus Fiob. 

RBDUVtiDJE. —Ploiariola culiHformis Do G. 

Anthooortd -®.—Anthocoris gallarum-ulmi Do G., Lyclocorts cam - 
pestris F. 

Capsid ^®.—Lygus paotinacm Fall. 

HEMIPTERA—HOMOPTERA. 

Obbcopiix *.—Phfleentut spumarius L. 

Lkdkxdae .—Ledra aurita L. 

LEPIDOPTERA. 

Akitcadjb .—Tyriu jacobawfc L. 

Gbometbipj *.—Euchloris wnuiria Hubn. 

Drbpakid^c.— CM* glauoata Scop. 

Lasiocampidae .—Erxogaster populi L. 

COLKOPTKRA. 

Oakabidac .—Carabus oatenulaUi# Sp., C\ nemoraU# Ml., V. tnolaccus L., 
NoHophilu# biguttatu* F., Ltxstua apinibarbis F., Lortcera pili - 
comis F., PUrostichue madidua F., Agonum dorsalis Pp., Bern- 
bidion tampros Hb., Drombts nigriventris Th. 

Hyi»kophiud4C .—Helophorus rugosua 01. 

Staphylinidjk .—Atheta pagana Er., A. nigripes Th., Conosomu* 
testae*u§ F., StaphtUnus globulxfer Fo. t a. compressus Mm., 
Xantholinws tongwentris Oxyielus aculpturatu# Gr., Omalium 
caesum Gr. 

Orthqto*xpJ3. — tiertcoderu* lateralis Gy. 

CoociNEiiLmAt .—Mioraspis 16 -punctata L., Pkdynatq* 9 tuteorubra Gz. 
Ekdomyohidjb .—Sphwroeoma piUferum Ml. 

Ebotylujjc.—T rtpJax laoordetirei Cr. 

NxTZDtiUDJB .—Epurma unieolor 01. 

Thooobitidjb.— Tmebroidea mauritanious L. 

Lathbidudj *.—Eniomm minutus L„ B. transversus 01., Oondoaria 
pubesoms Gy., CorOoarina gibbon i Hb. 

Ann. At Mag. N. Hist. Ser. 11. Vd. i. 39 
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Cnoujnxae.— Oryzwphtiu* aurinametm* L, 

Cryftophagidje.— Cryptophagut lyeoptrdi Sp.» C'. hodiua St., 
C, dcntotu# Hb., Aiottuma fusoata Sr. 

Myoktophaoidag.— Typhsea atercorea L. t Myretophc^gua 4-jruatukUua L., 
jtf. 4 -yuUatus HI. 

ScABABJCiDi®.— Aphodiua prodromus Bra. 

Elatkrid^r.— Agriote* sputator L„ A. linaatus b. 

DASCiiAJDiE.—f 'yphon variabilie Tb. 

Lamtyhid^r.— Lampyris noctUuca L. 

Tkmbbrionidjk. Tribolium caatanaum Hb., Palorua vubdepreasua Wo. 
CuitOTiLiowiDAC.— Strophoaonvu* melanogrammus Fo., OrchesUa queroua 
L., CeuthorhynchtM phuroatigma Mm., C. floralts Pk., Oatondm 
oryzse b. 

HYMENOPTERA. 

EphiaUts craaaiaeta Thomas. (Parasite of Cydia pomotiella L. larva. 
DIPTERA. 

Arrhinomyia trngica Mg. (Parasite of C. pomontlla L. larva.) 
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LXXI.— A Revision of the Genus Pterygophorus King, 
sensu lato, with the Description of Two new Genera 
(Hymenoptera, Symphyta ), By Robert B. Benson, 
M.A., Department of Entomology, British Museum 
(Natural History). 

In making this study I have had the advantage of being 
able to examine material from various Australian museums 
and to compare their material with that in the British 
Museum. I therefore wish to thank the Directors of 
the following museums:—Brisbane (H. A, Longman), 
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Sydney (Dr. Anderson), Canberra (A. L. Tonnoir), 
Adelaide (H. M. Hale), Melbourne (D. J. Mahony), and 
Perth (L. Glauert); I also have to thank Mr. P. H. Buck, 
Director of the Bernice P. Bishop Museum, Honolulu, 
Hawaii, for the loan of further Australian material. 

Morice (1919, pp. 290-293) published a key in which he 
separated twelve species of Pterygophorus , but he mentioned 
that he considered P. distinct us Rohwer, P. insignis 
W. F. Kirby, and P. zonalis Rohwer were probably not 
really specifically distinct from P. civet us Klug. Forsius 
(1927, p. 287) has already endorsed this view. As, 
however, there are some striking structural differences 
between these colour-forms they must be regarded as 
distinct. Nay, more, as will be seen below I have found 
it necessary to separate a further new species closely 
allied to P. cinctus Klug, and to separate P. zonalis 
Rohwer into a separate new genus. P. cinctus Klug and 
P. interruptus Klug include such a wide range of forms 
that they are spoken of, in the key, as complexes; further 
study may reveal that each consists of a species group. 
In addition to this there were two specimens of P. opimus 
Konow in the collection of the National Museum of 
Victoria ; this species and also P. biroi Mocsary were 
omitted without explanation from Morice’s key. P. biroi 
Mocsdry (1909, p. 9), from New Guinea, I have again had 
to omit, as I have not been able to understand from the 
description where in the key it should go, or if, indeed, it 
is really a true Pterygophorus. The species recorded by 
Morice as P. bifasciatus Brulld is unlikely to be that species, 
and is described at the end of this papor in a new genus 
and subfamily. This can be separated from the Ptery- 
gophormee by the very large oenohri, almost meeting 
in the middle, and the presence of preapical spines to the 
middle and hind tibiae as in the Perginee. 

Unfortunately this increased number of forms noticed 
in sample collections of comparatively few individuals 
suggest that if these insects were collected in greater 
numbers it would be found that many more species 
existed. 

It is highly probable that the number will be more 
than doubled again, as several collectors have already 
testified to the abundance of individuals of Pterygophorus . 
In New South Wales and Queensland there have at times 
been serious losses of cattle by death through feeding 

39* 
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on the larvae I Froggatt (1918, p. 671) and Roberts (19S2) 
both record P. analis Costa in this oonneotion. 

Froggatt (1890) reoords larvae of P. cinctus Klug, 
P. interruptus Klug, and other speoies as feeding on 
Leptospermum. In 1901 (p. 7 and fig. 3) he describes 
and figures a solitary and night-feeding larva of one of 
the “ cinctus ” group, and he says this is “one of the 
commonest species about Sydney, where in early summer 
the perfect insects can be captured on the angophora 
flowers or the tall flower-stalk of the tea-tree.” 

Roberts (1932), in a detailed aocount of the larva of 
what he calls Pterygophorus analis Costa, records the 
larvae as feeding by day on various Eucalyptus spp. 
but preferring E. melanophloia F. u. M.; he states that 
when the leaves of this tree are stripped the larva attack 
any plant near by, but that he did not believe eggs were 
layed in the other Eucalyptus spp. themselves except 
perhaps E. siderophloia and E. crebm. The larva, he 
says, are social when young, but that though they become 
solitary when they grow larger, yet the cocoons are 
sometimes massed together into a conglomerate in the soil. 
He also mentions that the larva had been found feeding 
on ironwood (Acacia excelea) and apple (Angophora inter¬ 
media). It is possible that he was dealing with more 
than one species of Pterygophorus. 

Mrs. Radford (Miss Hughes) collected larva of what 
I call P. analis Costa on Rumex sp. in South Australia. 
jRutnex is not native to Australia, and the wide distribution 
of this sawfly is perhaps connected with its adapting 
itself to feed on such agricultural weeds. She tells me, 
however, in a letter dated 22. i. 33, that the lame also 
feed on the native Emex australis. 

Mr. R. E. Turner tells me that he caught P. leachi 
W. F. Kirby mostly on a species of Eucalyptus, which is 
probably its food-plant, while P. unifomis W. F. Kirby 
feeds on a creeper in the jungle. 

The genera of the Pterygophorinse * can be separated 
as follows:— 

A. Eyes clearly converging in front (eo that the 
length of the eye is at leapt subequal with 
the distance between the eyes in front in 

* The relationship between this subfamily and tike Pergint® will be 
dealt with in a forthcoming paper on the olaatificatfan of sawftias* 
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both <f and 9, fig. 1); labium in length 
about 1| times the breadth of the olypeus ; 
olypeus small, so that its breadth is at most 
| the length of an eye ; accessory furrow 
of pronotum subparallel with side-margin 
of pronotum (fig. 5); membrane between 
terga 6 and 7 abnormally exposed and 



Face of (1) Pterygophorus cinotus Klug, (2) Platypsectra analis 
(Costa), and (&) Pteryperga galla, sp. n. 



Side view of the pronotum in (4) Pteryperga galla, sp. n., 
and (5) Pterygophorusoinotus Klug. 


often bulging between teiga; 6 hypo- 
pyghim turned up apioatty almost into an 

erect position ... Genotype** JP. dnctus 

(Klug. Pterygophorus Klug. 
B. Eyes parallel or very slightly converging 
in front (so that in the $ the length of the 
eye is at most about | as long as 4m 
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shortest distance between the eyes in front 
and up to f in the fig. 2); labium 
at most about as long as the breadth 
of the clypeus; clypeus about as broad 
as the length of an eye ; accessory furrow 
of pronotum either subparallel with side- 
margin of pronotum (fig. f») or else con¬ 
verging strongly till almost meeting the 
side-margin towards the front, but may be 
obsolete ; membrane between terga 6 and 
7 not generally exposed, and except in 
P . zanalis Rohwer d hypopygium normal 

in position . Genotype =-Pt*rygo- 

\phoru* anali* (). Costa. Platifpsectra, gen. nov. 

Ptertgophortts Klug. 

Key to Species. 

1. Hind basitarsus in front times as long as 
the next tarsal segment; side portion of 
the pronotum cut off by the accessory 
furrow at its greatest breadth about 
£ length ot malar space ; abdomen black, 
without yellow bands on segments 8 and 7. 

[Spooies with long malar space, about as 
long as the middle of the clypeus, and 
short, antennae, about J length of fore wing; 
the basal six segments of tho flagellum 
are pale, and, as in P. cinctua Klug, in the 
¥ the segments are very little produced, 
while in the the basal segments have 
long projections. (North Queensland.)].. tvmeri Rohwer. 

Hind basitarsus in front very little greater 
in length than the following segment; 
side-portion of pronotum cut off by 
accessory furrow, at its greatest breadth 
at least as broad as tho length of the malar 
space; abdomen with at least segments 
3 and 7 completely banded right round 


with yellow.. 4. 

4. Mesonotum with side-lobes shining between 
sparse punctures . 5. 


Mesonotum dull, with coriaceous surface 
between small regular punctures. 

[Species coloured as in P. cinctu* Klug, 
with short antenna*, about j length of 
fore wing, and malar space about } length 
of clypeus. (New South Wales.)) . dirtinctu* Rohwer. 

5. Malar apace very long, more than | breadth 
of mandible at base, band on terguxn 3 
more orange in colour than scutelhnn ; 
larger species (females examined 13- 
10 mm. long); ¥ saw with about 50 
dentieulations to 10th tooth from apex 
W*7>. «. 

Malar space less than | breadth of man¬ 
dible at base; band on teigum 3 is lemon- 
yellow as is scutellum; smaller speoies 
(¥9 examined 11-14 mm. long); ¥ saw 
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with from 28 to 40 denticnlation* to 10th 
tooth (fig. 6). (New South Wales and 

Victoria.)... oinctus Klug complex. 

6. Hind tibia and tarsi entirely yellow ; orange 
band on abdomen covers at least the 
whole of segment 3 and most of 2, while 
the pale colour on tergum 7 spreads right 
round to include the hypopygium; 
infusoation of wings brownish ana the 
veins in tho apical J of fore wing as well 
as in hind wing are brown. 

[Antennae black, with 7 or 8 basal 
flagellar segments pale. (North Queens¬ 
land.)]. insignia W. F. Kirby. 

Hind tibia with apical | and hind tarsi 
mostly black ; orange band on abdomen 
mostly confined to segment 3; hypo¬ 
pygium black; infusoation of wings 
blackish brown and tho venation in both 
wings (except stigma and costa) arc black. 

[Antenna and apparently in every 
structural character as in P. inaignls 
W. F. Kirby, of which this may really 
represent a subspecies. (Victoria to South 
Queensland.)]. faciehnga, sp. n. 

Pterygophorua facielonga, sp. n. 

Colour black, with the following parts yellow; 
7 or 8 basal segments of flagellum, pronotum (except the 
front margin and the portion cut off by the accessory 
furrow, soutellum and sometimes the metasoutellum, 
a patoh occupying the larger part of the mesopleura 
behind, the basal \ and underside of all the tibia, and 
(with a brown tinge) more or less the outer side and base 
of eaoh tarsal segment, and of the abdomen segment 3 
right round (with an orange tinge) spreading in part on to 
segments 2 and 4, the conspicuous membrane between 
terga 6 and 7, together with tergum 7 (except for the 
hind margin in the middle), the sides of tergum 8, and the 
anal segment; wings yellowish hyaline, with a deep fuscous 
band covering the upper part of the fore wing from the 
basal vein to the apex of the wing, including almost 
the whole of the 1st disooidal cell and the Upper half 
of the 2nd and 3rd cubital cells ; disc of stigma and costa 
brown; lower margin of stigma, subcosta, and rest of 
venation black. 

Length 13-16 mm.; fore wing 13-16 mm.; antenna 
5-6 mm. 

Pubescence short and fine and evenly distributed 
over the whole insect except on the rides of the terga 
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1 to 3, the mesostemum, mesepimerum, and metepimerum. 
Puncturation, the whole of the head and thorax is smooth 
and shining, with very minute and shallow punctures 
on head and mesonotum; abdomen with coriaceous 
surface on dorsum. 

Head long, with eyes converging strongly in front, so 
the length of the eye is greater than the distanoe between 
the eyes in front; malar spaoe long, more than £ as long 
as breadth of mandible at base; mouth-parts long, the 
labium being about 1J times as long as the middle of the 
clypeus; ligula about as long as 3 basal segments of 
labial palp; clypeus small, so that its breadth is at most 
| the length of an eye, and very slightly emarginate in 
front, almost truncate; antenna 23-25 segmented, and 
more than $ as long as a fore wing; basal segments of 
flagellum about as broad as the preapical segments; 
postooellar area very finely and faintly punctured all 
over, a little more than U times as broad as long (about 
16 : 9), when the length is taken at the side and measured 
as far back as the hind margin of the head when viewed 
from above and the breadth is taken in the front and 
broadest part. 

Thorax, aooessory furrow of pronotum well developed 
and Bubparallel with side-margin; the portion of the 
pronotum out off by it is about twioe as broad behind 
as in front (c/. fig. 5); the breadth behind is about equal 
to the length of the malar space and the middle of the 
clypeus; hind basitarsus very little greater in length 
than the following tarsal segment. 

Abdomen, membrane between terga 6 and 7 abnormally 
exposed and bulging between the terga; saw as in fig. 7, 
with about 50 aentioulations to the 10th tooth. Male 
as in female except for the antenna and genital segments ; 
the hypopygium is bent up almost erect. 

Length 11*5 mm.; antenna 6 mm.; fore wing 10*5 mm. 

The following types are in the British Museum:— 

New South Wales : Woodford, 1 $>, 27. i. 1913, 
O. A. Waterhouse (holotype); Cumberland, 1 $ (if. E. 
Turner, 1909—220); Sydney, 2 $>$, C. Gibbons ; Sydney, 
Maronbra, 1 29. ix. 1912, “ on flower of Eucalyptus,” 

A. Musgrave ; Hunter Stiver, 1 $, MacGillivray (1844— 
105); Narrabim, 1 <$, A. Bums. Queensland : Burpen- 
gary, 1 T,L, Bancroft (1904 — 93). Victoria; Windsor, 
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1 $, 29. xii. 1917, B. F. Hill. Australia : 1 9, without 
other data. 

The following types are in the Victoria Museum :— 
New South Wales : La Perouse, 1 <J (allotype), 
12. x. 1921; 1$, 11. iv. 1917, C. French. Victoria: 

Lilyvale, 19; Windsor, 1 9 > 29. xii. 1917, B. F. Hill ; 
1 9. without further data. 

Platypsectra, gen. nor. 

Key to Species. 

1. Pronotum entirely black; hind basitarsus 

in front about times as long as the 
following tarsal segment. 

[Accessory furrow of pronotum sub* 
parallel with side-margins of pronotum, 
often nearly obsolete in front; ligula 
about as long as the 2 basal segments of 

the labial palp.] . 7. 

Pronotum mostly yellowish white; hind 
hasitarsua in front scarcely longer than 
the following tarsal segment. 

[Except in J\ rygnxts W. F. Kirby and 
P. zorudis Kohwor the accessory furrow in 
front strongly converges and almost meets 
the aide-margin, and the ligula except in 
P. cygnus W. F. Kirby, is at least as long 
as the 3 basal segments of the labial palp, j 2. 

2. Malar space less than 4 length of middle of 

clypeus and ligula shorter than breadth of 
clypeus; meeopleura at most sparsely 
covered with pubescence ; pos to cellar 
area at least about } as long as broad; 

cf hypopygiurn normal ... 3* 

Malar space about equal to length of middle 
of clypeus and labium is about as long as 
breadth of clypeus ; meeopleura densely 
covered with fine short pale pubescence ; 
postocellar area about twice as broad as 
long; £ hypopygiurn turned up almost 
erect apicaliy. 

[Abdomen black, with an orange band 
covering the whole of segments 2 to 5; 
ligula as long as 3 basal segments of labial 
palp ; 9 antenna about f length of fore 
wing and club-shaped ; the basal flagellar 
segments are without prolongations and 
are about { as long as broad, while the 
apical segments are a little produced 
beneath and are 2 or 3 times broader than 
long ; 7 or 8 basal segments of flagellum 
pale; pronotal accessory furrow sub¬ 
parallel with side-margin of pronotum. 

(North Queensland.)] . tonalis Rohwer, 

3. Abdomen mostly steel-blue; the pale is 

confined to the sterna and the ana} 
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tergites and perhaps the interaegmentary 
membranes. 5. 

Abdomen mostly yellow, with black 
markings apieally beneath. 4. 

4. On hind legs tibia* and tarsal segments each 
black-ringed apieally ; costa black ; front 
lobe of mesonotum and pronotum as well 
as dorsum of abdomen with very sparse 
pubescence; labium much reduced, so 
that its total length (excluding palps) 
is about } the breadth of tho clypeus, 
and tho small lobes of the ligula do not 
reach beyond segment 2 of the palp ; 

V flagellum of antenna with a well- 
developed comb, so that every segment 
except the apical one has a prolongation 
on the underside and, in the middle 
segments, the prolongation is 2 or 3 times 
longer than tho basal breadth of the 
segment. (Western Australia.) . cygnu* W, F. Kirby. 

On hind logs tibia and basal tarsal segments 
entirely pale, only tho 2 apical tarsal 
segments being infuscate ; costa yollow ; 
front lobe of mesonotum, pronotum as 
well as the middle of the basal terga of tho 
abdomen densely pubescent; labium 
almost as long as the clypeus is broad, 
and the lobes of the ligula are at least as 
long as the 3 basal segments of the labial 
palp ; $ flagellum of antenna with a small 
projection from tho apex of only tho 
8 or tt basal segments ; the length of the 
projection is nowhere more than tho basal 
width of tho sogment bearing it. 

fin this group there is considerable 
variation in the proportion of the longth 
to breadth of the postocellar region, the 
distance of tho ocelli from the eyes com¬ 
pared to the distance of the ocelli from 
each other, the length of the antonme, the 
extent of black colour at the apex of 
the abdomen and hind parts of thorax, 
the extent of infuscation of the fore wings, 
the colour of the stigma, etc., but it must 
at present be regarded as comprising one 
species only, because up to the present all 
these variations seem to be linked 
together with intermediates, are not, 
so far as is known, isolated geographically 
or ecologically from one another, and have 
saws that are indistinguishable from 


each other. (Victoria to North Queens- fplex. 

land.)]... interrvptus Klug oom- 


f>, Wings ftisco-violaceous throughout (except, 
at most, the anal lobe of the hind wing); 
dorsum of abdomen shining, almost 
glabrous, with at most only sparse hairs 
m the middle of the basal terga and hind 
margins of apical terga. 6, 
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Wings subhyaline except for a fuscous 
blotch under the stigma of the fore wing ; 
abdomen with transverse rugulose sculp¬ 
ture and dense patches of minute hairs 
especially on the middle of the basal terga. 

[Front lobe of mesonotum with sparse 
pubescence ; saw as in P. opimus (Konow). 

(Victoria and New South Wales.)]. cyaneus Leach. 

0. Smaller species (under 14 mm. long); front 
lobe of mesonotum with pubescent 
patches; saw (fig. 8). (Queensland.) ... leacki W. F. Kirby. 

Larger species (those measured being 18- 
19 mm. long); front lobe of mesonotum 
entirely glabrous; saw (fig. 9). (Victoria.) opimu* Konow. 

7. Wings subhyaline except at most for an 
infuscate patch, in the V* under the 
stigma of the fore wing mostly confined to 
the radial cell... 9. 

Wings more or loss infuscate throughout ; 
the radial cell of the fore wing in neither 



Female antenna of (12) Platyptodra amaUs (Costa) and 
(18) P. ramom, sp. n. 


sex is more densely infuscate than the 
middle of the wing . 8. 

8. Hind legs black except for the extreme 

base of the tibia and tarsus; 9 with 
prolongations to basal flagellar segments 
of antenna about 3 times as long as those 
to the preapical segments; the distance 
between the antennal sockets in 9 about 
as long as the malar space. (Victoria.).. nigripes, sp. n. 

Hind tibia with the basal half pale, and 
metatarsus pale except for extreme apex; 

9 with prolongations to flagellar segments 
very short, those of the basal segments 
being no longer than those of the apical 
segments; distance between antennal 
sockets in 9 about twice as long sa the 

malar space. (Queensland, MacKay.)... urUformi* W. F, Kirby* 

9. <JJ. anaUe Gotta or 

99.*.... 10, [ramose, sp. n, 
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10. $ prolongations to middle flagellar sog- 
tnenis of antenna about 1J or twico as long 
as those at base and apex (tig. 12). 

(Victoria to Queensland and Western 
Australia.). unalut Costa. 

$ prolongations to flagollar segments of 
antenna longest towards base of antenna, 
where thay are 2 or 3 times longer than 
those at apex of antenna (tig. 13). 

(Victoria.). romoso, sp. n. 

Platypsectra nigripes, sp. n, 

V. Colour blaok with steol-blue sheen; abdominal 
segments 2-7 yellow ; labrum, apex of fore femur, front 
of fore tibia, extreme base of middle and hind tibiae, 
with base of metatarsus on all legs brownish white. 
Wings deeply infusoate throughout; stigma and venation 
black. 

Length 9 mm.; fore wing 7 mm.; antenna 4 mm. 

Pubescence sparse on mesothorax, mostly absent from 
dorsum of abdomen, elsewhere evenly distributed. 

Head, labium shorter than the breadth of the olypeus ; 
olypeus almost truncate in front, with a medial longi¬ 
tudinal groove and with a transverse depression covering 
the front £ of each side ; clypeus slightly less in breadth 
than length of an eye; eyes slightly ooncave on their 
inner margins and converging a little in front; length of 
eye about f distance between eyes in front; malar space, 
pedicel of antenna, and distance between antennal sockets 
about equal in length; antenna 18-segmented; all the 
flagellar segments bearing apical ventral prolongations, 
those on the basal segments being the longest—about 
3 times as long as the breadth of the segment and also 
about 3 times as long as the prolongation on the preapioal 
segment; frontal crest raised slightly and triangular in 
shape, the hind ooelli forming the two hind comers; 
frontal furrow broad and notolearly defined; POL=OOL; 
poatooellar area about \ as long as broad. 

Thorax with aoeessory furrow to pronotum not olearly 
marked, almost obsolete in front for } of the way, and 
behind indicated by a rounded groove; portion of 
pronotum behind out off by this groove is about twice 
as broad as the malar space is long; hind metatarsus 
about li times as long as the following tarsal segment. 

Abdomen as in P. onalis Costa. 
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Victoria : Studiey Park, 1 $ (holotype) (Victoria 
Museum). 

Platypsectra ramosa, sp. n. 

?. Colour black with steel-blue sheen on head, thorax, 
and on the abdominal terga 8-10 and sometimes also 
tergum 1 ; legs black except on front legs for apical 
half of femur, with whole of tibia and tarsi, on middle 
and hind legs except for the femur, the basal j or jj of the 
tibia as well as the basal \ of the metatarsus. Wings 
hyaline except for a fuscous patoh in the fore wing 
occupying the radial cell and more or lgss the first 2 cubital 
cells and also the anal margin ; costa white basally and 
brown apically; stigma and rest of venation blackish 
brown. 

Length 10-5 mm.; fore wing 10 mm. ; antenna 3 5 mm 

Pubescence thick on head, pronotum, front lobe of 
mesonotum. mesopleuree, the apical sterna of the abdomen 
with their corresponding ventral portions of abdominal 
terga, and the terga 8-10 above; the hinder parts of 
thorax, with base of abdomen above and below, are 
sparsely pubescent, almost glabrous. 

Head as in nigripes , sp. n., but that the antenna is 
18-19-segmented and the prolongations to the basal 
segments are about 4 times as long as the breadth of 
their respective segments, the longest being borne by 
flagellar segments 4-6, whose prolongations are 2 or 3 
times longer than those of the preapical segment (fig. 13); 
the frontal crest is also much more clearly raised and is 
bisected medially by a distinct deep parallel-sided 
channel joining the medial fovea to the frontal furrow. 

Thorax as in nigripes , sp. n., but with accessory 
furrow to pronotum more dearly indicated, being obsolete 
only in its front half. 

Abdomen with saw as in P. analis Costa (saw, fig. 10). 

Victoria : Melbourne, 8. Yarra, 1 $ (holotype), 
F. du Boulay (British Museum, 1885—108); Sunshine, 
1 9, 22. iii. 1919, C. E. Cole (British Museum); Windsor, 
1 $, B. F. HiU (Victoria Museum). 

Ptkryperga, gen. nov. 

$. Head, when viewed from the front, broader than long 
(in about the proportion of 4: 3); labial palp 4-segmented; 
maxillary palp 6-segmented; labrum flattened or slightly 
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emargiuate apically, and appearing more than twice as 
long as the clypeus ; clypeus small (in breadth being less 
than half the distance between the eyes below and in 
length about equal to the pedicel of the antenna); eyes 
about § as long as the distance between the eyes below, 
converging a little in front and slightly concave on the 
inner side (fig. 3); also the distance of the antenna 
behind the clypeus about equal to the pedicel of the 
antenna ; malar space equal to about the breadth of the 
pedicel; antenna 12-20-segmented ; serrated below by 
each segment being swollen out apically below to about 
twice its basal breadth. 

Thorax with no accessory furrow to pronotum (fig. 4); 
scutellum simply rounded behind, without side-lobes; 
wing venation as in Pterygophorus cinctus Klug; the 
basal vein of the fore wing is received on the costa at the 
junction of the oubitus ; 2nd cubital cell receives both 
recurrent veins owing to the disappearance of the 2nd 
transverse cubital vein ; the anal coll is wanting ; in the 
hind wing the radial cell is open at the extreme apex ; 
hind and middle tibiae with preapioal spines. Abdomen 
as in Pterygophorus cinctue Klug, the propodeum being 
scarcely emarginate behind and the membranous area 
very small. 

Type Pteryperga galla, sp. n. 

This genus would run to the Perginae in my key to 
the subfamilies (Benson, 1935, pp. 222-224) of the Pergidae, 
but differs from this group in that the scutellum is 
simple and without hind lobes; the radial cell in the 
hind wing is open at the extreme apex, the second trans¬ 
verse cubital vein in the fore wing is absent, and there 
is a well-developed first parapterum. 

In the structure of the metapleura it agrees closely 
with the Perginae. Provisionally therefore it is placed 
in a new subfamily, Pteryperginae, of the Pergidae. The 
relationship between these two subfamilies is being dealt 
with in more detail in a forthcoming paper on the classi¬ 
fication of the sawflies. 

Pteryperga galla, sp. n. 

?. Colour black; reddish brown are the labrum, clypeus, 
and faoe to include front inner orbits and frontal area, 
pronotum, margins of front mesonotal lobe, band across 
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scutellum, metaaoutellum, upper | of mesopleura, 3 basal 
tarsal segments and abdomen (except tergum 1, middle of 
tergum 2, and apex of saw-sheath). Wings fusoo-hyaline, 
with a blackish band stretching across fore wing from 
under the stigma to the hind margin; patohes of the same 
oolour fill the intercostal area, oover the basal and anal 
veins, and fill the extreme base of the fore wing; in the 
hind wing there is a slightly fuscous band stretching 
across from the stigma and a patch covers the anal 
veins; stigma and venation black. 

Length 11 mm.; fore wing 10 mm.; antenna 3 mm. 

Structure, whole surface smooth and shining, almost 
impunctate and covered with sparse pubesoence. 

Head, antenna 12-segmented ; distance between inser¬ 
tions of antennae about H times the diameter of the front 
ocellus ; median fovea obsolete ; extreme margin of frons 
bordering the antennal insertions behind is oariuate, and 
extending backwards from the middle of each of the 
margins surrounding the antennal sockets is a very short 
ridge—just outside each antennal furrow; extending 
from one hind ocellus to the other hind ocellus round 
the front of the front ocellus is a U-shaped .ridge enclosing 
the front of the ocellar basin (fig. 3); vertioal furrows 
clearly defined and strongly diverging behind, so that 
the postocellar region is much broader behind than in 
front (in about proportion of 6:5); postocellar area 
about 3 times broader behind than tong; distance 
between hind ocelli slightly greater them the distanoe 
of one of them from the hind margin of the head. 

Thorax (except pronotum), wing venation, and abdomen 
as in Pterygophorus cinctvs Klug, but the saw-sheath is 
narrower and projects well beyond the anal segments of 
the abdomen; saw (fig. 11); saw-sheuth viewed from 
above u bifid, with a small third middle tooth, the outer 
lobes being clothed apioally with strongly curved hairs. 

New South Wales : Tweed River, 8 $$, bred from 
cocoons collected by H. Brooke (holotype and one para- 
type at Canberra, one paratype retained in British 
Museum), also 1 9 with same data (presented by 
W. W. Froggatt to the British Museum 1918—42} and 
1 $ with the same data (in the Australian Museum); 
also 3$$, Dorrigo, W. Heron (in the South Australian 
Museum). 
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This species, as mentioned above, was considered by 
Froggatt (1918) to belong to Pterygophorus bifasciatus 
Brulte (Tasmania), which is unlikely; at the same time 
Bruit’s species (see description and figures by Brull6, 
1846) probably represents a second species belonging 
to Pteryperga ; the wing-patterns do not quite agree; 
Brulte makes no mention of the preapical tibial 
spurs and also he describes and figures the antenna as 
20-segmented. 

Bruit’s type is now lost. 
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LXXH .—A Note on the TracMifer Larva of Jaxea noctuma 
(Chicreghin) and its Metamorphosis. *By W. M. Tat- 
tersall, Department of Zoology, University College, 
Cardiff. 

The Traehelifer larva was so named by Brook (1889) for 
specimens collected in the Clyde area. It had, however, 
been previously described by Claus (1884) as the Zooa 
stage in the life-liistory of an unknown Macruran Decapod. 
In 1886 Claus described older specimens of this larva 
in the Mysis stage and very near to the period of meta¬ 
morphosis into the postlarval form. The actual meta¬ 
morphosis was not observed by Claus, but, as a result 
Ann. db Mag. N. Hist. Ser. 11. FoJ. i. 40 
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of a close examination of the external characters of the 
larva, and especially of the number and arrangement 
of the gills, he deduced that it belonged to Calliaxia 
adriutica Heller, now regarded as a synonym of the 
earlier described species, Jaxea noctuma (Chiereghiu). 

[After this note was in print, l)r. Caiman drew my 
attention to the two papers by Caroli, quoted in the list 
of references given below, which 1 regret to have over¬ 
looked. In the first paper Caroli gives a figure of the 
post-larval Jaxea, which metamorphosed in the laboratory 
at Naples from Trachelifer caught in the plankton. In 
the second paper he describes in detail (including the 
appendages) all the stages in the development of Jaxea 
from the earliest Trachelifer to the post-larval stage. 
My observations agree in every way with those of Caroli, 
and confirm the brilliant deduction made by Claus 
over fifty years ago as to the adult species to which the 
Trachelifer larva belongs.] 

The specimens of the Trachelifer larva which ate the 
subject of this note were collected during July and August, 
1937, at Lough lne, near to Skibbereen in the south-west 
of Ireland. Lough lne is an almost landlocked area of 
water communicating with the outside sea by a rather 
narrow channel across which is a natural weir formed 
of rooks and boulders overgrown with sea-weeds of all 
kinds. The weir impedes Hie passage of the tide, with 
the result that the tide-level rises or falls more quickly 
outside the lough than it does inside. Water therefore 
enters or leaves the lough at considerable speed except 
immediately before and after high-water. The incoming 
strong current of the tide enters the lough and flows 
directly up against a sheer wall of rook some two hundred 
yards inside the lough entrance. The result is that an 
eddy is set up, and the incoming planktonic organisms 
are swirled to the surface in the upwelling water. On 
calm bright days all kinds of plankton animals can be 
observed at the surface in this pool, and may be collected 
by means of a shallow glass dish. In this way it is possible 
to collect individual planktonic organisms in an tm- 
injured condition, whereas tow-netting invariably damages 
the specimens to a greater or less degree. It was in thus 
way that the Trachelifer larvse were collected. They 
were transferred to the laboratory and placed in finger- 
bowls and open glass vessels. Fresh sea-water, taken 
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from the pool itaelf, was added as required, and in this 
simple way it was found possible to keep the larvae alive 
for several days or even weeks. No attempt was made 
to feed them. The larvae were quite common during 
July and August, and larval life is obviously fairly pro¬ 
longed. The larvae collected in July were not more 
thaun half-grown and in a stage of development corre¬ 
sponding to the late Zoca stage of other Decapod larvae. 
Tt was only towards the end of August that the older 
larvae in the Mysis stage were found. I should judge 
that the larval life of the Traohelifer is certainly at least 
a month and probably more in duration. The late larvao, 
collected towards the end of August, commenced to undergo 
metamorphosis after two or three days in the finger- 
bowls. Metamorphosis always took place at night, so that 
the actual process was not observed, but from an examina¬ 
tion of the cast skins it would appear that the Trachelifer 
larva splits transversely on the dorsal surface at the 
junction of the thorax and abdomen and the postlarval 
stage emerges at this point. Tiie larva is normally 
transparent and very difficult to see as it swims in water. 
When, however, metamorphosis is about to take place 
the central region of the body, comprising the thorax 
and its appendages, becomes opaque, and takes on a pinkish 
colour. At the same time the larva oeases its jerky 
swimming movements and sinks to the bottom of the 
bowl. At first l thought the opacity and cessation of 
movement heralded the death of the larva, but I soon 
discovered that, on stimulation, the larvae were quite 
aetive and well. By next morning the opaque larva had 
metamorphosed into the postlarval stage. 

The Traohelifer larva at the stage when metamorphosis 
sets in is shown in fig. 1. It differs from the larva first 
figured by Claus (1884) in having a much longer neck 
and in the shape of the telson. In both these features 
it agrees with the figures given by Brook (1889) and 
Scott (1899). The larvae figured by Claus are smaller than 
any I have myself observed. The youngest measured 
only 3-S mm., and it was from this specimen that Claus’s 
fig. 48 was taken. He does not give the length of the 
specimen from which his figure pf the telson (fig. 50) was 
drawn, but the figure shows the telson to be rather deeply 
forked, with only five setae on the inner margin of each 
fork. In all specimens which I have examined the telson 

40* 
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is as shown in fig. 2, with the posterior margin transverse 
between two long lateral spines and with about twenty 
setae on this margin. These differences are doubtless due 


Fig. l. 



Fig. 1.—Trachelifer larva of Jaxea nocturne* (Chiereghin) immediately 
before metamorphosis x 7*5. 

Fig. 2.—Telson and uropoda of the same larva as in fig. 1, dorsal view. 
X 18 . 


to differences in age and stage of development. [Caroli 
(1924) has shown quite clearly that this is the case.] 
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Claus (1886) figures the thoracic; region of the larva 
immediately before metamorphosis, and this figure agrees 
with my specimens. The larva at this time has the five 
walking-legs developed, the fifth, however, being quite 


Fig. 3. 



Post-larval stage of Jaxea noctuma (Chioroghin) immediately 
after metamorphosis, xl 2*5. 

rudimentary. The first four have exopods, that of the 
fourth pair a mere rudiment. Four pairs of pleopods 
are present. 

The Traohelifer larva attains a length of between 
12-15 mm. before metamorphosis, and the postlarval 
Jaxea whioh emerges from the larva is about 6-5 mm. in 
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length from the apex of the rostrum to the telson. It is 
in all respects and essential characters a miniature 
adult Jaxea, the differences from the fully grown adult 
which are found to exist being such as would disappear 
with age and growth. Fig. 3 shows the newly hatched 
form of this species. I have compared the specimen with 
the description and figures of an adult measuring 4) mm. 
given by Selbie (1914), and find the following differences:— 

(a) The antennal scale is relatively longer in the young 
stage than in the adult, and is about one-third 
of the length of the peduncle. 

(ft) The second joint of the palp of the maxillnle is 
shorter and thicker than in the adult. 

(r.) The endopod of the maxilla appears to be two- 
jointed in the young stage. Selbie figures it as a 
single joint in the adult. 

(d) The first joint of the endopod of the third maxiliipeds 
is armed by nine coarse teeth on the inner margin, 
and there are three similar teeth on the seoond 
joint. Selbie does not figure any teeth in this 
position in the adult, but Heller (1863) shows them 
as present in the specimen he describeid. 

(e) The dactyli of the seoond to the fifth walking-legs 

are longer and more slender than in Selbie’s 
figures of the adult limbs, and those of the third 
and fourth legs are devoid of the armature of teeth 
described by Selbie. 

(/) The fifth walking-leg is relatively longer compared 
with the third and fourth legs than in the adult. 

{g) There is a more obvious and conspicuous armature 
of small spines, especially on the rostrum and on the 
antero-lateral margins of the carapace, and on the 
margins of the chelae, than is shown in the adult. 

(h) The eye is relatively larger than in the adult. 

These differences are small in themselves, but indicate 
the nature of the changes which Are undergone with 
successive moults towards the adult condition. [These 
differences were noted by Carol! (1934).] The most 
interesting of the differences is that semi in the relative 
size of the eye. This difference is readily seen on com¬ 
paring fig. 3 with Selbie’s figure. The progressive 
diminution in the relative size of the eye is doubtless 
associated with the burrowing habits of the adults, 
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From the observations 1 have made on the meta¬ 
morphosis it seems clear that the Traeholifor larva sinks 
to the bottom when about to metamorphose, and that 
metamorphosia actually takes place on the sea-floor, 
so that the postlarval form is able at once to assume the 
burrowing habits of the adult phase. I have never 
collected the adult Jaxea at Lough Jne, though the bottom 
of the lough is ideally suited to it, since it is composed in 
large part of a soft muddy sand such as is frequented by 
the adult. 
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LXXHI.—Cuoumaria tetraoentriophora, sp. n., a new 

Dendrochirote Holothurian from South Africa. By S. G. 

Hewing, Zoological Museum, Copenhagen. 

Diagnosis .—Medium sized dendroohirote Holothurians 
with ten equal tentacles and large normal tube-feet 
confined to the five ambulacra and to the mid-dorsal 
interambulaermn, and with small papulie-like tube-feet 
scattered all over the four ventral and lateral inter- 
ambulacra. With five large anal teeth, a solid oarti- 
laginous-like calcareous ring without posterior processes, 
one polian vesiole, one stone-oanal, and well-developed 
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respiratory trees. Calcareous deposit) in body-wall of 
two kinds, an outer layor of minute four-spined curved 
rods and an inner layer of large oval or egg-shaped knobbed 
plates without any spiny projection. Terminal plate of 
tube-feet lacking even in the large, well-developed, 
ventral radial tube-feet. 

Systematic Position .—This species is very like several of 
the common South African species, but differs mainly in 
having four-spined rods in the body-wall, in having all 
the tentacles of equal size, in having no spiny projections 
on the knobbed plates, and in lacking the terminal plates 
of the tube-feet. 

Locality .—South Africa. 

Type-specimen .—In British Museum (Natural History). 

Material .— 

South Africa, leg. Dr. P. D. Hahn (type) 6 specimens. 

South Africa. 10 „ 

South Africa, Bonza Bay, East London ; 
leg. Prof. Stephenson, 22. vii. 37. 2 „ 

Description .—The specimens at hand measure about 
3 cm. in length, but as they are all strongly contracted 
the normal size of mature specimens may be about 8 cm. 
The colour of all the specimens except two, those from 
Bonza Bay, is almost uniformly yellowish white, a little 
darker dorsally, where there is a purple tinge. Those 
from Bonza Bay are steel-grey with a lot of black or 
blackish-purple spots. The body-wall is thick and leathery 
(in contracted specimens) and its surface is soft to the 
touch. The tube-feet are rather large and quite re¬ 
tractile. They form broad rows, each with four to six 
feet in the three ventral radii and narrow double rows 
in the dorsal radii. Besides, there are a number of 
slightly smaller tube-feet scattered over the dorsal inter- 
ambulacrum. A closer examination shows, however, 
that there are a lot of minute papillae, quite papulae-like, 
densely spread all over the interradii. Contrary to what 
is the case with the large tube-feet, these papillae are not 
supplied with any ampullae, and as far as can be seen 
there are also no deposits in them. They ate all quite 
retracted, but may easily be seen on the surfaoe by 
means of a lens, and by removing the ring-muscle layer 
from the skin proper it may be seen that each of these 
papillae is connected with the water-vascular system. 
There are ten tentacles of equal size, five large anal teeth 
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each with two anal papilla:, and a large oartilaginous-like 
calcareous ring without any posterior prolongations. 
The anterior processes of the radials and of the inter- 
radials are rather alike, and, as far os it is possible to 
ascertain, the radial processes have no, or at any rate only 
very faint, anterior incisions. The difficulty in ascer¬ 
taining this is mainly due to the softness of the ring proper. 
There is one very large polian vesiole and one stone- 
canal. The gonads are long unhranched tubes. 

The intestine has no muscular part,' but consists of 
two very different characteristic parts, of which the one 
is smooth and longitudinally striped and the other is 
strongly folded transversely. The cloaca is short and the 
respiratory trees are large and much branched. 
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Figs. 1 & 2.—Four-armed roda from the outer layer of the body- 
wall ; fig. 2 from the side. 

Figfl, 3 4.* -Four-holed knobbed plates from the inner lnyer of the 

body-wall; fig. 4 from the side. 

Fig. 5.—Normal rod From the walls of the tube-feet. 


The calcareous deposits of the body-wall consist of two 
different sorts. The one form a thin but very dense layer 
of small, 36-40 p long, four-armed rods. They are always 
slightly curved towards the arm-points (». e., the surface 
of the body-wall), and the arm-points, which normally 
are slightly distended (figs. 1 and 2), may divide, usually 
once but now and then two to three times. These 
deposits are very similar to, and may probably be 
regarded as homological with, the base or primary oross 
of the “ baskets ” known from allied species. The 
second sort of deposits in the body-wall proper are large 
oval four-holed knobbed plates, normally about 80 ft long 
(figs. 3 & 4). The shape of these plates is very charac¬ 
teristic, but the variation is rather great. As said above, 
there are normally four holes, but in a few cases there 
are but three, and rather often there may be five to eight. 
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More frequently than the number of holes increases the 
knobs of the surface grow so large that the holes almost 
disappear, and the plate becomes nearly egg-shaped, but 
in no case is one end of these deposits spiny or in any 
way different from the other. 

The deposits in the tube-feet are rather variable, but 
their normal shape (fig. 5) is a short thick rod with 
extended and perforated ends. Rather often there is 
more than one perforation in each end, and these rods 
may have somewhat branched ends. There is no 
terminal plate in the tube-feet. 

A very interesting thing is that intermediate stages are 
often found between all three sorts of deposits. Such 
are usually found in the vicinity of the tube feet, especially 
of the minute, papulse-like ones present in the inter¬ 
ambulacra These minute pedicels are normally totally 
devoid of calcareous deposits, and in cleared pieces of 
skin they are seen as round patohos without deposits, 
surrounded by deposits which are arm-rods as well as 
perforated rods. 

For the opportunity of studying and describing this 
interesting species I wish to express my most cordial 
thanks to Mr. Dilwyn John. 


LXXIV.— A new Specie* of Solenopotes (Anopktra, 
Siphunculata). By Gordon B. Thompson. 

Solenopotes muntiacus, sp. n. 

Type-host.—Muntiacus malabaricrus Wroughton (S, 
Indian Barking Deer). 

Specimens examined. —Holotype (<J), allotype ($), and 
8 ?$, 7 cJ<J paratypes from the type-host, Ceylon, C.P., 
Mousakande, Gammaduwa, alt. 3400 ft., 9. xii. 1934 and 
10. xi. 1936 (W. W. A. Phillips). 

<J. Length <8 mm.. $. Length 1*7 mm. 

Female.—Head almost twice as long as bread, bluntly 
pointed; lateral margins from the junction of thorax to 
base of antennae almost parallel. Entire head weakly 
Sclerotic except for two areas on either side of the anterior 
portion, Occiput produced triangularly on to the thorax. 
Dorsal set® few: six (3. 3) on the area between'the base 




635 


a new Species of Solenopotes. 

of the antennae and ten (5, 5) roughly in a line aoross the 
head about halfway between the base of the antennae 
and the posterior portion. Antennae with sensoria present 
on each of the last two segments (see fig. a). Thorax 
with weakly sclerotic areas, which are somewhat difficult 



Solenopotes muntiacus, sp. n, 

a. Antenncn showing sensoria. 

b. Genital plate of male. 

c. Genitalia of male. 

d. Sternal plate. 

to discern; they appear for the most part to be outlined 
areas corresponding to the coxes on the venter. There is 
an area extending from the apex of the posterior triangular 
projection of the head posteriorly, then outwards towards 
the rides just anterior to the spiracles. Two (1,1) setae 
just below the posterior lateral angles of the head and 
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two (1,1) rather longer set® just inside and a little posterior 
to the spiracles. Sternal plate present, almost com¬ 
pletely occupying the area between the cox®. In the 
specimens at hand in which it is at all distinct it appears 
as drawn (see fig. d). Legs normal as for genus; very 
heavily sclerotic as compared with the remainder of the 
insect. AfxHomm a little less than twice as long as broad ; 
apparently membranous throughout except for the 
spiracular tubercles, the ninth tergite, and the genital 
area, but on closer examination the derm may be seen 
tending towards being sclerotic, the pattern of reticulations 
is quite well defined throughout. Each segment bears 
two long median set® and a slightly longer one posterior 
to each spiracle, both dorsally and ventrally. Genital 
region almost identical with that of S. binijnlmu# (Fahren- 
holz). 

Male .—Very similar to the female. Genital plate 
lyriform (see fig. b). Genitalia (see fig. c): basal plate 
deeply bifid at the posterior end ; parameres narrow and 
tapering towards the end; penis, in the specimens at 
hand its exact form is difficult to discern, but it appears 
to be borne on a small narrowly ovoid plate situated 
between the extremities of the parameres. Apex of 
abdomen with a broad genital lobe. 

The female of this species is very close to S. binipilosus 
(Fahrenholz). It differs in having two sensoria present 
on the last two antenna] segments, in being less sclerotic, 
and in having fewer set® on the abdominal segments. 
The genitalia of the male are unlike any other known 
speoies of the genus. 

I wish to record my thanks to Prof. G. F. Ferris for 
having examined this species for me some time ago 
when only the females were available. 

All the known species of the genus Solenopotes, except 
S. copillatus Enderlein, are parasitic on Cervid® (Deer). 

I should like to draw attention to a recent paper by 
Prof. L. Freund entitled “ Die Europaische Hirsh- und 
Rehlaus,” the separata of which bear no indication of the 
publication in which the paper appeared. The full title 
of the work in whioh it was published is “ Parasites, 
Transmetteurs Animaux Vdnimeux. Reoueil de Travail 
dMi£ au 26me Anniversaire, Sdentifique du Professor 
Engine Pavlovsky, 1909-1934,” Leningrad and Moscow, 
1936, pp. 276-281, Abb. A. & B, 
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